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1.0

2.0

INTRODUCTION

The construction mitigation and reclamation requirements described in this Plan apply
to work on all project lands including the following:

 Uplands including agricultural (cultivated or capable of being cultivated) lands,
pasture lands; range lands; grass lands; forested lands; lands in residential,
commercial, ar industrial areas; lands in public rights of way; and lands in private
rights of way

» Wetlands

» Waterbodies and Riparian lands

Keystone shall implement the construction mitigation and reclamation actions contained
in this Plan to the extent that they do not conflict with the requirements of any
applicable federal, state and iocal rules and regulations and other permits and
approvals that are obtained by Keystone for the Project. Additionally, Keystone may
deviate fram specific requirements of this Plan on specific private lands as determined
through negotiations with Landowners or as required o suit actual site conditions as
determined and directed by Keystone. All work must be in compliance with federal,
State, and Local permits.

GENERAL CONDITIONS
21 Training

The Contractor shall ensure that afl persons (Contractor's and Subcontractors'
Personnel) engaged in work asscciated with the pipeline's construction are
informed of the construction issues and concerns, and that they attend and
receive training regarding these requirements as well as all laws, rules and
regulations applicable to the wark.

Different levels of fraining shail be required for different groups of Contractor
personnel.  Contractor supervisers, managers, field foremen and other
Contractor personne! designated by Keystone shall attend a full-day,
comprehensive environmental training session. All other Contractor personnel
shall attend a one-to-two-hour group training session before the beginning of
construction, and during construction as environmental issues and incidents
warrant.  Additional training sessions shall be held for newly assigned
personnel.

All Contractor personne! shall attend the training session prior to entering the
construction right-of-way. All  Contractor personnel shall sign an
acknowledgement of having attended the appropriate level of training and shall
display a hard hat sticker acknowledging attendance at environmental training.
in order to insure successful compliance, Contractor personnel shall attend
repeat or supplemental training, if compliance is not satisfactory or as new,
significant issues arise.

All visitors and any other personnel without specific work assignments shall be
required to attend a brief safety and environmental awareness orientation,
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Experienced, well-trained perscnnel are essential for the successful
implementation of this Plan. Keystone and its Contractors shall undergo
prevention and respanse, as well as safety training. The program shall be
designed to improve awareness of safety requirements, pollution control laws
and procedures and proper operation and maintenance of equipment.

2.2  Advance Notice of Access to Property Prior to Construction

Prior to the start of construction of the pipeline, Keystone shall provide the
Landowner or tenant with a minimum of 24 hours prior notice {unless otherwise
negotiated with the landowner and as described in the project line list) before
accessing his/her property for the purpose of constructing the pipeline.
Additionally, the Landowner or tenant shall be provided with Keystone contact
information. Landowners may utilize contact information to inform Keystone of
any concerns related to the work. Keystone

Frior notice shall first consist of a personal contact or a telephone contact,
whereby the Landowner or tenant is informed of Keystone's intent {o access the
land. If the Landowner or tenant cannot be reached in person or by telephone,
Keystone shall mail or hand deliver to the Landowner or tenant's home a dated,
written notice of Keystone's intent. The Landowner or tenant need not
acknowledge receipt of the written notice before Keysione can enter the
Landowner's property.

2.3 QOther Notifications

The Contractor shall notify, in writing, both Keystane's Representative and the
authority having jurisdiction over any road, railroad, canal, drainage ditch, river,
foreign pipeline, or other utiiity, at least 48 hours {excluding Saturdays, Sundays,
and Statutory Holidays), or as specified on the applicable permit(s), prior to
commencement of pipeline construction, in order that the said authority may
appoaint an Inspector to ensure that the crossing is constructed in a satisfactory
manner.

The Contractor shall notify Keystone immediately of any spill of a potentially
hazardous substance as well as any existing soil contamination discovered
during construction,

The Contractor shall immediately notify Keystone of the discovery of previously
unreported historic property, other significant cultural materials, ar suspected
human remains uncovered during pipeline construction activities.

2.4  Damages to Private Property

Pipeline construction activities shall be confined to the construction right-of-way,
temperary work space, and additional temporary work space and approved
access routes.

Keystone shall reascnably compensate Landowners for any constructicn-
related damages caused by Keystone which occur on or off of the established
pipeline construction right-of-way.
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Keystone shall reasonably compensate Landowners for damages to private
property caused by Keystone beyond the initial construction and reclamation of
the pipeline, to include those damages caused by Keystone during future
construction, operation, maintenance, and repairs relating to the pipeline.

2.5  Appearance of Worksite

The construction right-of-way shall be maintained in a clean neat condition at all
times. At no time shall litter be allowed to accumulate at any location on the
construction right-of-way. The Contractor shall provide a daily garbage detail
with each major construction crew to keep the construction right-of-way clear of
trash, pipe banding and spacers, waste from coating products, welding rods,
fimber skids, defective materials and all construction and other debris
immediately behind construction operations unless otherwise appraved by
Keystone. Paper from wrapping or coating products or lightweight items shall not
be permitted to be scattered around by the wind.

The traveled surfaces of roads, streets, highways, etc. (and railroads when
applicable) shall be cleaned free of mud, dirt or any debris deposited by
equipment traversing these roads or exiting from the construction right-of-way.

2.6 Access

Prior to the pipeline's installation, Keystone and the Landowner shall reach a
mutually acceptable agreement on the rcute that shall be utilized by the
Contractor for entering and exiting the pipeline construction right-of-way should
access fo the construction right-of-way not be practicable or feasible from
adjacent segmenis of the pipeline construction right-cf-way or from pubiic
highway or railroad right-of-way.

All construction vehicles and equipment traffic shall be confined to the pubiic
roads, private roads acquired for use by Keystone and the construction right of
way. If temporary alternative private roads for access are constructed they shall
be designed to not impede proper drainage and shal! be built to minimize soil
erosion.

Sufficiently sized gaps shall be left in all spoil and topsoil wind rows at all
temporary private access roads and obvious livestock or wildiife frails unless
agreed with the Landowner prior to construction that these access points can be
blocked during construction.

All construction related private roads and access points to the right of way shall
be marked with signs. Any private roads not to be utilized during construction
shall also be marked.

2.7  Above-Ground Facilities
Locations for above-ground facilities shall be selected in a manner so as to be as

unobirusive as reasonably possible to on-going agricultural or other Landowner
activities occurring on the iands adjacent to the facilities. [f this is not feasible,
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such facilities shall be located so as to incur the least hindrance to the adjacent
agricultural operations (i.e., located in field comers or areas where at least one
side is not used for cropping purposes) provided the location is consistent with
the design constraints of the pipeline. Additionally, they shall be located o avoid
existing drain tile systems fo the extent possible.

2.8 Minimum Depth of Cover
The pipeline shall be installed so that the top of the pipe and coating is:

« A minimum depth of 4 feet below the surface of all uplands and wetlands
except in consolidated rock where the minimum shall be 3 feet

« A minimum clearance of 1 foot below any existing foreign pipeline, utility,
drain tile or any other existing underground facility and a minimum of 4 feet
below the surface of all uplands and wetlands. Should any existing foreign
pipeline, utility, drain tile or any other existing underground facility owner
permit the pipeline to cross above, there must be a minimum 1 foot
clearance and a minimum of 4 feet below the surface of all uplands and
wetlands

» At a minimum depth of 5 feet below the bottom of road ditches

s« At a minimum depth of 5 feet below the bottom of waterbedies including
rivers, creeks, streams, ditches ang drains. This depth shall nermally be
maintained over a distance of 15 feet on each side of the walerbody
measured from the top of the defined stream channel

If concrete weights are utilized for negative buoyancy of the pipeline, the
minimum depth of cover shall be measured from the fop of the concrete weight
to the original ground contour.

Depth of cover requirements may be modified by Keystone based on site
specific conditions. However, all depths shall be in compliance with all
established codes.

2.9 Threatened and Endangered Species

Keystone will contract a qualified biologist to conduct a survey of sensitive
species associated with native tali-grass prairie. The biologist will document
locations of the sensitive species found during the survey. If sensitive species
are identified in the construction right of way, Keystone will work with the
relevant regulatory authorities to determine if any additional protection measures
would be required. Once construction is complete, disturbance in native prairie
will be reclaimed to native prairie species using native seed mixes specified by
applicable state and federal agencies with the intent there will be no net loss of
native prairie habitat.

A number of sensitive species are associated with native tall-grass prairie,
especially where larger remnant tracts are present. In order to minimize impacts
to native prairie, nc permanent developments such as access roads or pump
stations will be constructed in native prairie tracts if possible. Where avoidance
of native tall-grass prairie by the pipeline ROW is unfeasible, appropriate surveys
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will be implemented to ensure populations of sensitive wildlife species are not
affected.

Keystone will contract a qualified biologist to conduct a survey of breeding bird
habitat within 330 feet (100 meters) from proposed surface disturbance acfivities
that would occur within the breeding season. The biologist will document active
nests, bird species, and other evidence of nesting (e.g., mated pairs, territorial
defense, birds carrying nesting material, transporting of food). If an active nest
for Important Migratory Bird Species (USFWS BCC, PIF Priority Bird Species,
Siate Sensitive Species) is documented during the survey, Keystone will work
with the relevant regulatory authorities to determine if any additional protection
measures would be required.

Immediately prior to construction activities during the raptor breeding season
(February 1 — July 31), breeding raptor surveys will be conducted by a qualified
biologist through areas of suitable nesting habitat to identify any potentially
active nest sites in the project area. If raptors are identified within 0.5 mile to the
construction right of way, Keystone will work with the relevant regulatory
authorittes to develop mitigation measures. These measures will be
implemented on a site-specific and species-specific basis in coardination with
state agency wildlife biclogists.

Along the ROW within historical range of Indiana bat and gray bat (Missouri,
lllinois and eastern Oklahoma), Surveys shall be completed during the roosting
season in suitable woaodland habitats to determine if any active maternity roosts
are present in or near the pipeline ROW. If a matemity roost is located, then
applicable mitigation will be developed in consuitation with USFWS and state
wildlife agency personnel.

Prior to surface disturbance activities within karst terrain, a geological
investigation will be completed to determine the presence and type of karst
features. The investigation will identify the location, distribution, and dimensions
of rack cavities within the potential influence zone of construction. In addition, a
gualified biologist will conduct surveys for exposed caves that may contain
sensitive resources (e.g., bat roosts and nesting raptors} within 0.25 mile from
surface disturbance activities. In the event that cave feaiures or sensitive
resources are identified, the USFWS or appropriate state wildlife agency will be
contacted and applicable mitigation measures developed.

2.10 Non-Hazardous Waste Disposal

Non-hazardous pipeline construction wastes include human waste, trash, pipe
banding and spacers, waste from coating products, welding rods, timber skids,
cleared vegetation, stumps, rock and all ether construction debris.

All waste which contains (or at any time contained) cil, grease, solvents, or other
petroleum products falls within the scope of the cil and hazardous substances
contral, clean up and disposal procedures. This material shall be segregated for
handling and disposal as hazardous wastes.
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The Contractor shall be responsible for human wastes io be handled and
disposed of exclusively by means of partable self-contained toilets during all
construction operations.  Wastes from these units shall be collected by a
licensed Coentractor for disposal only at licensed and approved facilities.

The Contractor shall remove all trash from the construction right-of-way on a
daily basis unless otherwise approved or directed by Keystone.

The Cantracter shall dispose of all drili cuttings and drilling mud at a Keystone-
approved location. Disposal options may include spreading over the construction
right-of-way in an upland location approved by Keystone, hauling to an approved
licensed landfill, or other site approved by Keystone.

The Contractor shall remove all extraneous vegetative, rock and other natural
debris from the construction right-of-way by the completion of clean-up

The Contractor shall remove ali trash and wastes from Contractor yards, pipe
yards and staging areas when work is completed at each location.

The Contractor shall dispose of all waste materials at licensed waste disposal
facilities. Wastes shall not be disposed of in any other fashion such as un-
permitted burying or burning.

2.11 Hazardous Wastes

The Contractor shall ensure that all hazardous and potentially hazardous
materials are transported, stored and handled in accordance with all applicable
legislation. Workers exposed to or required to handle dangerous materials shall
also be trained in accordance with the applicable legislation and the
manufacturer's recommendations.

The Contractor shall dispose of all hazardous materials at licensed waste
disposal facilities. Hazardous wastes shall not be disposed of in any other
fashion such as un-permitted burying or burning.

All transporters of oil, hazardous substances, and hazardous wastes shall be
licensed and certified according fo the applicable state vehicle code. Incidents
on public highways shall be reported to the appropriate agencies.

All hazardous wastes being transported off-site shall be manifested. The
manifest shall conform to requirements of the appropriate state agency. The
transporter shall be licensed and certified to handle hazardous wastes on the
public highways. The vehicles as well as the drivers must conform to all
applicable vehicle codes for transporting hazardous wastes. The manifest shall
conform to regulations of the DOT 49 CFR 172.101, 172.202, and 172.203.

If toxic or hazardous waste materials or containers are encountered during
construction, the Contractor shall stop work immediately to prevent disturbing or
further disturbing the waste material and shal! immediately notify Keystone. The
Contractor shall not restart werk until clearance is granted by Keystone.
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212 Noise Control

The Contracter shall minimize noise during non-daylight hours and within 1 mile
of residences or other noise-sensilive areas such as hospitals, motels or
campgrounds. Keystone shall attempt to abide by municipal bylaws regarding
noise near residential and commercial/industrial areas. The Contractor shali
provide notice to Keystone if noise levels are expected to exceed bylaws for a
short duration.

The Contractor shall minimize noise in the immediate vicinity of herds of
livestock or pouliry operations, which are particularly sensitive to noise.

Keystone shall install noise attenuation, if necessary, to ensure that noise levels
from Keystone's above-ground facilities comply with the applicable state or local
standards.

2.13 Weed Control

The Contractor shall thoroughly clean all construction eguipment, including
timber mats, prior to moving the equipment to the job site to limit the potential for
the spread of noxious weeds, insects and soii-borne pests. The Contractor shall
clean the equipment with high-pressure washing equipment.

Prior to construction, Keystone will mark all areas of the righi of way which
contain infestations of noxious, invasive species or soil borne pests. Such
marking will clearly indicate the limits of the infestation along the right of way.
During construction, the Contractor shall clean the tracks, lires, and blades of
equipment by hand (track shovel) or compressed air to remove excess saoil prior
toe movement of equipment out of weed and/or soil-borne pest infested areas.

The Contractor shall use muich and straw or hay bales that are free of noxious
weeds for temporary erosion and sediment control.

The Contractor shall implement pre-construction freatments such as mowing
pricr to seed development or herbicide application to areas of noxious weed
infestation prior to other clearing, grading, and trenching or other soil disturbing
waork at the identified locations as indicated on the cansfruction drawings.

The Contractor shall apply herbicides, where required, within 1 week, or as
deemed necessary for optimum mortality success, prior to disturbing the area by
clearing, grading, trenching or other soil disturbing work. Herbicides shall be
applied by applicators appropriately licensed or certified by the state in which the
work is conducted. All herbicides applied preconstruction shall be non-residual
or shall have a significant residual effect no longer than 30 days. Herbicides
applied during construction shall be non-residual.

The Contractor shall not use herbicides in or within 100 feet of a wetland or
waterbody.

After pipeline construction, on any construction right-of-way over which Keystone
has jurisdiction as to the surface use of such land (i.e., valve sites, metering
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stations, pump stations, etc.), Keystone shall provide for weed control to limit
the potential for the spread of weeds onto adjacent lands used far agricultural
purposes, Any weed control spraying performed by Keystone shall be done so
by a State licensed pesticide applicator.

Keystone shall be responsible for reimbursing all reasonable costs incurred by
owners of land adjacent to above-ground facilities when the Landowners must
control weeds on their land which can be reasonably determined to have
spread from land with Keystone's above-ground facilities.

2.14 Dust Control

The Contractor shall at all times control air borne dust levels during construction
activities to levels acceptable to Keysione. The Contracter shall employ water
trucks, sprinklers or calcium chloride as necessary to reduce dust to acceptable
levels. Utilization of calcium ¢hloride weuld be limited to roads.

Dust shall be strictly controlled where the work approaches dwellings, farm
buildings and other areas occupied by people and when the pipeline parallels an
existing road or highway. This shall also apply to access roads where dust raised
by construction vehicles may irritate or inccnvenience local residents. The speed
of all Contractor vehicles shall be controlled while in these areas.

The Contractor shall take appropriate precautions to prevent fugitive emissians
caused by sand blasting operations from reaching any residence or public
building. The Contracter shali place curtains of suitable material, as necessary,
to prevent wind-blown particles from sand blasting eperations from reaching any
residence or public building.

2,15 Off Road Vehicle Control

Keystone shall offer to Landowners or managers of forested lands to install and
mainiain measures to contrel unautherized vehicle access to the construction
right-of-way where appropriate. These measures may include the following
unless otherwise approved or directed by Keystone based on site specific
conditions or circumstances:

» Signs;

» Fences with locking gates;

s Slash and timber barriers, pipe barriers, or boulders fined across the
construction right-of-way,; and

« Conifers or ather appropriate trees or shrubs across the construction right-of-
way.
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2.16 Fire Prevention and Control

The Contractor shall comply with all Federal, State, County and Local fire
reguiations pertaining te burning permits and the prevention of uncontrolied fires.
The foliowing mitigative measures shall be implemented to prevent fire hazards
and control of fires:

o« A list of relevant Authorities and their designated representative to contact
shall be maintained on the construction site by construction personnel

+ Adequate fire fighting equipment in accordance with the regulatary
requirements shall be available on site.

« The level of forest fire hazard shall be posted at the construction office
(where visible for all workers) and make them aware of it and related
implications.

» The Contractor shall provide equipment to handle any possible fire
emergency. This shall include, although not be limited fo, water trucks,
portable water pumps, chemical fire extinguishers, hand tools such as
shovels, axes, chain saws, etc. and heavy equipment adequate for the
construction of fire breaks when required.

» Specifically, the Contractor shall supply and maintain in working order an
adequate supply of fire extinguishers for each crew that is engaged in work
such as welding, cutting, grinding, burning of brush or vegetative debris, etc.

s |In the event of a fire, the Contractor shall immediately use resources
reqguirad to contain the fire. The Contractor shall then notify local emergency
response personnel.

» All tree clearing activities are to be carried out in accordance with local rules
and regulations for the prevention of forest fires.

» Bumning shall be done in compliance with state and/or county regulations
and in the center of the right of way and in small plies to avoid overheating
or damage to trees or other structures along the right of way.

* Flammable wastes shall be removed from the construction site on a regular
basis.

« Flammable materials kept on the construction site must be stored in
approved containers away from ignition sources.

¢ Smoking shall be prohibited around areas with flammakble products.

* Smoking shall be prohibited on the construction site when the fire hazard is
high.

2.17 Road and Railroad Crassings

Rallroad and highway crossings shall be bored or where permitted by the local
road authorities having jurisdiction, open-cut. The pipeline shall be installed
without casing unless required by permit. Generally, secondary and unimproved
roads, public and private roads, shall be open-cut.

The Contractor shall maintain access across all open-cut roads during
construction where an alternate bypass is not available.

At all road crossings and/or contiguous construction where workers and
gguipment are working, approaching traffic shall be cautioned to reduce speed
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2.18

by road signs. All signage shall be in accordance with crassing permits and state
or county highway regulations.

Adverse Weather

The Contractor shall restrict certain construction activities and work in cultivated
agricultural areas in excessively wet soil conditions to minimize rutting and soil
compaction. In determining when or where construction activities should be
restricted or suspended during wet conditions, the Contractor shall consider the
following factors:

» the extent that rutiing may cause mixing of topsoil with subsoil layers or
damage to tile drains.

» axcessive buildup of mud on tires and cleats.
excessive ponding of water at the soil surface.

» the potential for excessive soil compaction.

The Contractor shall implement mitigative measures as directed by Keystone in
order to minimize rutling and soil compaction in excessively wet soil conditions
which may include:

» restricting work to areas on the spread where conditions are not prohibitive,

e using low ground weight or wide-track equipment or other low impact
construction techniques.

e limiting work to areas that have adequately drained soils or have a cover of
vegetation such as sod, crops or crop residues sufficient to prevent mixing of
fopsoil with subsoil l[ayers or damage to drain tiles.

» installing geotextile material or canstruction mats in problem areas.

3.0 SPILL PREVENTION AND CONTAINMENT

Spill prevention and containment applies to the use and management of hazardous
materials on the construction right-of-way and all ancillary areas during construction,
This includes the refueling or servicing of all equipment with diesel fuel, gasoling,
lubricating ails, grease, hydraulic and ather fluids during normal upland applications and
special applications within 100 feet of perennial streams or wetlands.

3.1 Spili Prevention

3.1.1 Staging Areas

Staging areas (including Contractor yards and pipe stockpile sites) shall

be set up for each construction spread. Hazardous materials at staging

areas shall be stored in compliance with federal and state laws. The
following spill preventicn measures shall be implemented by the

Contractor:

« Contractor fuel trucks shall be loaded at existing bulk fuel dealerships
or from bulk tanks set up for that purpose at the staging area. In the
farmer case, the bulk dealer is responsible for preventing and
controlling spills;
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» Fuels and lubricants shali be stored only at desighated staging areas.
Storage of fuel and lubricants in the staging area shall be at least 100
feet away from the water's edge. Refueling and lubrication of
equipment shall be restricted to upland areas at ieast 100 feel away
fram stream channels and wetlands,

« Contractors shall be required tc perform all routine equipment
maintenance at the staging area and recove! and dispose of wasles
in an appropriate manner;

* Temporary liners and berms and/or dikes (secondary containment)
shall be constructed arcund the above-ground bulk tanks, so that
potential spiil materiais shall be contained and collected in specified
areas isolated from any waterbodies. Tanks shall not be placed in
areas subject to periodic fooding or washout;

« Drivers of tank trucks are responsible for safety and spill prevention
during tank truck unloading. Procedures for loading and unicading
tank trucks shall meet the minimum requirements established by the
Department of Transportation;

« Warning signs requiring drivers to set brakes and chock wheels shall
be displayed at ail tanks. Proper grounding of equipment shall be
undertaken during fuel transfer operations. Drivers shall observe and
control the fueling operations at all times to prevent overfilling the
temporary tank;

» Prior to departure of any tank truck, all vehicle outlets shall be clossly
examined by the driver for leakage, and tightened, adjusted or
replaced to prevent liquid leakage while in fransit;

s A supply of sorbent and barrier materials sufficient to allow the rapid
containment and recovery of any spill shall be maintained at the
constructian staging areas. Sorbent and barrier materials shall aiso be
utilized to contain runoff from contaminated areas;

« Shovels and drums shall be kept at each of the individual staging
areas. In the event that small quantities of soil become contaminated,
shovels shall be utilized o collect the soil and the material shall be
stored in 55 gallon drums. Large quantities of contaminated soil may be
bio-remediated on-site, subject to government approval, or coliected
utilizing heavy equipment, and stored in drums or other suitable
containers prior to disposal. Should contamination occur adjacent to
staging areas as a result of runoff, shovels and/or heavy equipment
shall be utilized to collect the contaminated material. Contaminated seil
shall be disposed of in accordance with state and federal regulations;

« Temporary above-ground tanks shall be subject to visual inspection on
a monthly basis and when the tank is refilled. Inspection records shall
be maintained. Operators shall roufinely keep ianks under close
surveillance and potential leaks or spills shall be quickly detected;

¢ Visible fuel leaks shall be reported to the Contractors' designated
representative and corrected as soon as conditions warrant. Keystone's
designated representative shall also be informed;

« Drain valves on temporary tanks shall be locked to prevent accidental or
unauthorized discharges from the tank.

Keystone may allow madification of the above specifications as necessary
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to accommodate specific situations or procedures. Any modifications must
comply with all applicable regutations and permits.

3.1.2 Construction Right-of-way

Rubber-tired vehicles (pick-up trucks, buses) shall normally refuel at the
consiruction staging areas or commercial gas stations. Tracked machinery
(backhoes, bulldozers) shall be refueled and lubricated on the construction
right-of-way. Equipment maintenance shall be conducted in staging areas
when practical. When impractical, repairs to equipment can be made on the
construction right of way when approved by Keystone’s representative.

The following preventive measures apply to refueling and lubricating
activities on the construction right-of-way:

+ Construction activities shall be conducted to allow for prompt and
effective clean up of spills of fuel and other hazardous materials. Each
construction crew, including ciean-up crews shall have on hand
sufficient tools and material to stop leaks and supplies of abscrbent
and barrier materials to allow rapid containment and recovery of
spilled materials and must know and follow the procedure for reporting
spills;

= Refueling and lubrication of construction equipment shall be restricted fo
upland areas at least 100 fest away from stream channels and wetlands.
Where this is not possible (e.g., trench dewatering pumps), the
equipment shall be fueled by designated personnel with special training
in refueling and spill containment and clean up. The Environmental
Inspecior shall ensure that signs are installed identifying restricted areas;

« Spent ails, lubricants, filters, etc. shall be collected and disposed of at
an approved location in accordance with state and federal regulations;

» Equipment shall not be washed in streams.

Keystone may aliow madification of the above specifications as necessary
to accommodate specific situations or procedures. Any madifications must
still comply with all applicable regulations and permits.

3.2 Contingency Plans

The Contractor shall develop emergency response procedures for all incidents
(e.q., spills, leaks, fires) involving hazardous materials which could pose a threat
to human health and/or the environment. The procedures shall address activities
in all work areas, as well as during transport to and from the construction right-of-
way and to any disposal or recycling facility.

3.3 Equipment

The Contractor shall retain emergency response equipment that shall be
available at all areas where hazardous materials are handled or stored. This
equipment shall be readily available to respond tc a hazardous materia!
emergency. Such equipment shall include, but not be fimited to, the following:
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first aid kit/supplies

phone or communications radio

protective clothing (tyvek suit, gloves, geggles, boots)
hand heid fire equipment

absorbent material and storage containers
non-sparking bung wrench and shovel

brooms and dust pan

Hazardous material emergency equipment shall be carried in all mechanic and
supervisor vehicles. This equipment shall include, at a minimum:;

e first aid kit/supplies

« phone or communications radio

» 2 sets of protective clothing (tyvek suit, gloves, goggles, boots)
1 nan-sparking shove!

5 plastic garbage bags (20 gallon)

10 absorbent socks and spill pads

hand held fire extinguisher

barrier tape

2 orange reflector cones

Fuel and service trucks shall carry a minimum of 20 pounds of suitable
commercial sorbent materiai.

The Contractor shall inspect emergency eguipment weekly, and service and
maintain equipment regularly. Records shall be kept of all inspections and
services.

3.4 Emergency Notification

Emergency notification procedures between the Contractor and Keystone shall
be established in the preplanning stages of construction, and the Keystane
representative shall be identified to serve as contact in the event of a: spill
during construction activities. in the event of a spill which meets government
reporting criteria, the Contractor shall notify the Keystone representative
immediately who, in turn, shall notify the appropriate regulatory agencies.

if a spill ocecurs into navigable waters of the United States, Keystone shall notify
the National Response Center (NRC) at 1-800-424-8802. For spills which cccur
on public lands, into surface waters or into sensitive areas the appropriate
governmental agency’s district office shall also be notified.

3.5 Spill Containment and Countermeasures
In the event of a spill of hazardous material, Contractor personne! shall:
» notify the appointed Keystone representative;

« identify the product hazards related to the spilled material and implement
appropriate safety procedures, based on the nature of the hazard;
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» control danger to the public and perscnnel at the site;

 implement spill contingency plans and mobilize appropriate resources and
manpower;

» isclate or shutdown the source of the spill;

» block manholes or culverts to limit spill fravel;

s initiate containment procedures tc limit the spill to as small an area as
possible, to prevent damage to property or areas of environment concern
(e.g., watercourses),

s commence recavery of the spill and clean-up operations.

When notified of a spill, the Keystone representative shall immediately ensure
that:

» gction is taken to control danger to the public and personnel at the site;

« spill contingency plans are implemented and that necessary equipment and
manpower are mohilized;

« measures are taken to isolate or shutdown the source of the spill;

= all resources necessary to contain, recover and clean up the spill are
available;

* any resources requested by the Contractor from Keystone are provided;

¢ the appropriate agencies are notified. For spills which occur on public lands,
into surface waters or intc sensitive areas the appropriate federal or state
managing office office shall also be notified and involved in the incident.

On a land spill, berms shall be constructed with avallable equipment to physicaliy
contain the spill. Personnel entry and travel on contaminated soils shall be
minimized. Sorbent materiais shall be applied or, if necessary, heavily
contaminated soils shall be removed toc an approved facility. Contaminated
sorbent materials and vegetation shail also be disposed of at an approved
facility.

On a spill threatening a water body, berms and/or trenches shall be canstructed
to contain the spill prior to entry into a water body. Deployment of booms,
skimmers and sorbent materials shall be necessary if the spill reaches the water.
The spilled preduct shall be recovered and the contaminated area shall be
cleaned up with in consultation with spill response specialists and appropriate
government agencies.

40 UPLANDS (AGRICULTURAL, FOREST, PASTURE, RANGE AND GRASS
LANDS)

4.1 Interference with trrigation Systems

If existing irrigation systems (pivat, wheel or other type spray irrigation systems),
irrigation ditches, or sheet flow irrigation shall be impacted by the construction of
the pipeline, the following mitigative measures shall be implemented uniess
otherwise approved or directed by Keystone:;

+ |If it is feasible and mutually acceptable to Keystone and the Landowner or
Landowner's designate, temporary measures shall be implemented to
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aliow an irrigation system to continue to operate across land on which the
pipeline is also being constructed.

« if the pipeline and/or temporary work areas intersect an operational (or
soon to be operational} pivot or other spray irrigation system, Keystone
shall establish with the Landowner or Landowner's designate an
acceptable amount of time the irrigation system may be out of service or if,
as a result of pipeline construction activities, an irrigation system
interruption results in crop damages, either on the pipeline construction
right-of-way or off the construction right-of-way, the Landowner shall be
reasonably compensated for all such crop damages,

« if the pipeline and/or temporary work areas intersect an operational sheet
flow irrigation sysfem, Keystone shall establish with the Landowner or
Landowner's designate an acceptable amount of time the irrigation system
may be out of service or if, as a result of pipeline construction activities, an
irrigation system interruption results in crop damages, either on the
pipeline construction right-of-way or off the construction right-of-way, the
Landowner shall be reasonably compensated for all such crop damages.

« |rrigation ditches that are active at the time of construction shall not be
stopped or obstructed except for the length of time to install the pipeline
beneath the ditch (typically, one day or less) unless otherwise approved or
directed by Keystone.

4.2 Clearing

The objective of clearing is to provide a clear and unobstructed right of way for
efficient construction of the pipeline. The following mitigative measures shall be
implemented:

« construction traffic shall be restricted to the construction right-of-way,
existing roads and approved private roads

e construction right-of-way boundaries including pre-approved temporary
workspace shall be clearly staked to prevent disturbance to unauthorized
areas

« if crops are present, they shall be mowed or disced to ground level unless an
agreement is made for the Landowner to remove for personatl use.

« hurning is prehibited on cultivated land.

= construction right of way at timber sheiterbelts in agricultural areas shall be
reduced to the minimum necessary to construct the pipeline

4.3  Topscil Removal and Storage

The objective of topsoil handling is to maintain topsoil capability by conserving
topsail for future replacement and reclamation and fo minimize the degradation
of topsail from compaction, rutting, loss of organic matter, or soil mixing so that
successful reclamation of the right of way can occur. The following mitigative
measures shall be implemented during topscil removal and storage unless
otherwise approved or directed by Keystone based on site specific conditions or
circumstances However, all work shall be conducted in accordance with
applicable permits.
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In cultivated agricuitural lands, unless otherwise specified by the Landowner,
the actual depth of the topscil shall be stripped from the area to be
excavated above the pipeiine to a maximum of 12 inches. When grading is
required, the topsoil shall be removed from the entire area to be graded and
stored. When grading is required, the topsoil shail be removed from the
entire area to be graded and stored.

» [n non-cultivated agricultural lands, the actual depth of topsecil shall be
stripped from the area to be excavated above the pipeline. When grading is
required, the topsoil shall be removed from the entire area to be graded and
stored.

» Stripped topsoil is to be stockpiled in a windrow along the edge of the right of
way. The Contractor shail perform its work in order to minimize the potential
for subseil and topsoil to be mixed.

« Under no circumstances shall the Contractor use topsoil to fill a low area

» If required due to excessively windy conditions, following the removal of the
topsoil, topsoil piles shall be tackified using either water or a suitable
tackifier.

» The surface drainage netwark in the vicinity of the right of way shall be
maintained by keeping gaps in the rows of topsoil in order to prevent any
accumulation of water on the land.

+ Topsoil shall not be utilized to construct ramps at road or waterbody

crossings.

4.4  Grading

The objective of grading is to develop a right of way that allows the safe
passage of equipment and meets the bending limitations of the pipe. The
following mitigative measures shall be implemented during grading unless
otherwise approved or directed by Keystone based on site specific conditions or
circumstances. However, all work shall be conducted in accordance with
applicable permits.

« All grading shall be undertaken with the understanding that original contours
and drainage patterns shall be re-established during clean up.

e Agriculturai areas that have been land formed with terraces shall be
surveyed to establish pre-construction contours to be utilized for restaration
of the terraces after construction.

+« On steep slopes, or wherever erosion potential is high, temporary erosion
control measures shall be implemented.

o Bar difches adjacent to existing roadways that shall be crossed during
construction shall be adequately ramped with grade or ditch spoil to prevent
damage to the road shoulder and ditch.

» Where the construction surface remains inadequate to support equipment
travel, timber mats, timber riprap or other method shall be used to stabilize
surface conditions.

The Centractor shall limit the interruption of the surface drain network in the
vicinity of the right of way, using the appropriate methods:
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» Providing gaps in the rows of subsoil and topsoll in order to prevent any
accumulation of water on the land.

« Preventing obstructions in furrows, furrow drains and ditches.

« Installing flumes and ramps in furrows, furrow drains and ditches to facilitate
water flow across the censtruction right of way and allow for construction
equipment traffic.

» Installing flumes over the trench for any watercourse where fiow is
continuous during construction.

4.5 Temporary Erosion and Sediment Control
451 General

Tempeorary erosion and sediment control measures shall be installed
immediately after initial disturbance of the scil and maintained throughout
construction (on a daily basis) and reinstalled as necessary until replaced
by permanent erasion control structures or restoration of the construction
right-of-way is complete.

Specifications and configurations for erosion and sediment control
measures may be madified by Keystone as necessary to suit actual site
conditions. However, all work shall be conducted in accordance with
applicable permits.

The Contractor shall inspect all temporary erosion contrel measures at
least daily in areas of active construction or equipment operation, weekly
in areas with no construction or eguipment operation, and within 24 hours
of each significant rainfall event. The Contractor shall repair all ineffective
temporary erosion control measures as expediently as practicable.

4.5.2 Sediment Barriers

Sediment barriers shall be constructed of silt fence, staked hay or straw
bales, compacted earth {(e.g., driveable berms across trave! lanes), sand
bags, or other appropriate materials.

The Contractor shalf install sediment barriers in accordance with Details
1 and 2 or as cotherwise approved or directed by Keystone. The
aforementioned sediment barriers may be used inierchangeably or
together depending on site specific conditions. |In most cases, silt fences
shall be utilized where longer sediment barriers are required.

Sediment barriers shall be installed below disturbed areas where there is
a hazard of off-site sedimentation. These areas include:

+ The base of slopes adjacent to road crossings
The edge of the construction right-of-way adjacent to and up gradient
of a roadway, flowing stream, spring, wetland or impoundment

« Aftrench or test water discharge locations where required
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o  Where waterbodies or wetlands are adjacent to the censtruction right-
af-way, the Contractor shall install sediment barriers along the edge of
the construction right-of-way as necessary to contain spoil and
sediment within the construction right-of-way

« Across the entire construction right-of-way at flowing waterbody
crossings

s Right-of-way immediately upslope of the wetland boundary at all
standard (saturated ar standing water) wetland crossings as
necessary to prevent sediment flow inic the wetland. Sediment
control barriers are not required at "dry” wetlands

» Along the edge of the construction right-of-way within standard
(saturated or standing water) wetland boundaries as necessary ta
confain spoil and sediment within the consiruction right-of-way.
Sediment control barriers are not required af "dry” wetlands

Sediment barriers placed at the toe of a slope shall be set with sufficient
distance from the toe of the slope, if possible, in order to increase
ponding volume.

Sediment control barriers shall be placed so as not to hinder construction
cperations. If silt fences or straw bale sediment barriers in lieu of
driveable berms are placed across the entire construction right-of-way at
waterbodies, wetlands, or upsiope of roads, a provision shall be made for
temporary traffic flow through a gap for vehicles and equipment to pass
within the structure. Immediately following each day's shutdown of
construction activities, a row of straw bales or a section of silt fence shall
be placed across the up-gradient side of the gap with sufficient overlap at
each end of the barrier gap {o eliminate sediment bypass flow, followed
by bales tightly fitted to fill the gap. Following completion of the
equipment crossing, the gap shali be closed using silt fence or straw bale
sediment barrier.

The Contractor shall maintain straw bale and silt fence sediment barriers
by removing collected sediment and replacing damaged bales. |If
sediment loading is greater than approximately 40% full behind a straw
bale or siit fence sediment barrier, or if directed by Keysione, sediment
shall be removed and placed in an area where it shall not reenter the
barrier. [ straw bale filters cannct be cleaned out due to access
problems, the Contractor shall place a new row of sediment barriers
upslope.

The Ceniracter shall use muleh and straw bales that are free of noxious
weeds. Mulch or straw bales that contain evidence of noxious weeds or
other undesirable species shall be rejected by the Contractor.

The Contractor shall remove sediment barriets except those needed for
permanent erosion and sediment control during clean up of the
construction right-of-way.
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453 Trench Plugs

The Contractor shall use trench plugs at the edge of flowing waterbody
crossings and at the edge of wetlands with standing water tc prevent
diversion of water into upland portions of the pipeline trench and tc keep
any accumulated trench water out of the waterbody. Trench plugs shall
be of sufficient size to withstand upslope water pressure.

454 Temporary Slope Breakers (Water Bars)

The Contractor shall net instail temporary slope breakers (water bars) in
cultivated land.

The Contracior shall install temperary slope breakers on slopes greater
than approximately 5% in non-cultivated lands where the base of the
slope is less than 50 feet from waterbody, wetland, and road crossings at
the following recammended spacing:

Slope (%) Spacing (feet
5-15 300

>15-30 200
>30 100

The gradient of each slope breaker shall be 2 to 8 percent.

Temporary slope breakers shall be constructed of scil, silt fence, staked
straw bales, sand bags or similar materials authcrized by Keystcne.

The Contractor shall direct the outfall of each temporary slope breaker to
a stable, well vegetated area or construct an energy-dissipating device at
the end of the slope breaker and off the construction right-of-way as
shown in Detail 3. The outfail of each tempcerary slope breaker shall be
installed to prevent sediment discharge inio wetlands, waterbedies, or
other sensitive resources.

Specifications and configurations for temporary slope breakers may be
modified by Keystone as necessary to suit actual site conditions.
However, all work shall be conducted in accordance with applicable
permits.

4,55 Drainage Channels or Ditches

Drainage channels or ditches shall be used on a limited basis to provide
drainage along the construction right-of-way and toe of cut slopes as well
as to direct surface runoff acress the construction right-of-way or away
from disturbances and onto natural undisturbed ground. Channels or
ditches shall be constructed by the Contractor during grading operations.
Where there is inadequate vegetation at the channel's or ditch's outlet,
sediment barriers, check berms or other appropriate measures shall be
used to control erosion.
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4.5.6

4.58.7

Temperary Mulching

The Contractor shall install temporary mulch before seeding if
construction or restaration activity is interrupted for extended periods. The
Contractor shall not apply temporary mulch in cultivated areas unless
specifically requested by {he Landowner. The Coniractor shall not apply
mulch within wetland boundaries.

Temporary mulch applied on slopes shall be spread uniformly to cover at
least 75 percent of the ground surface at an approximate rate of 2
tons/acre aof straw or its equivalent. Mulch application on siopes within
100 feet of waterbodies and wetlands shall be increased to an
approximate rate of 3 tonsfacre of straw or equivalent

Tackifier

When inordinately windy conditions result in excessive topsoll movement
and topsoil piles wetted with water is not preventing wind erosion, the
Contractar shall temporarily suspend topsoil handling operaticns and
apply a tackifier to topsoil stockpiles at the rate recommended by the
manufacturer.

Should construction traffic, cattle grazing, heavy rains, or other related
construction activity disturk the tackified topsoil piles and there is a
potential for wind erosion, additional tackifier shall be appiied by the
Contractor.

4.6 Stringing

The objective of stringing is to place the line pipe along the construction right of
way for bending and welding in an expedient and efficient manner.

The Contractor shall utilize one or more of the following mitigation measures as
applicable and when necessary to reduce compaction on the working side of the
right of way or as directed by Keystone. However, all work shall be conducted in
accordance with applicable permits.

» Prohibiting access by certain vehicles.

« Using only machinery possessing low ground pressure (tracks or extra-wide
tires).

= Control access thus minimizing the frequency of all vehicle traffic.

= Hastening drainage through digging drainage ditch o re-establish surface
drainage as required.

» Using timber riprap, matting, or geotexiile fabric overlain with soil.

¢ Stopping construction entirely for a period of time.

4.7  Trenching
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The objective of trenching is to provide a ditch of sufficient depth and width with
a bottom to continuously support the pipeline. During trenching operations, the
following mitigative measures shall be implemented unless otherwise approved
or directed by Keystone bhased on site specific conditions or circumstances.
However, all work shall be conducted in accordance with applicable permits.

Segregating subsoil materials from topsoil in separate, distinct rows with a
separation that shall limit any admixing of topsoil and subsoil during handling
of these materials.

Gaps must be left in the spoil piles that coincide with breaks in the strung
pipe to facilitate natural drainage patterns and to allow the passage of
livestock or wildlife.

Trenching operation shall be followed as closely as practicable by lower-in
and backfill operations to minimize the length of time the ditch is open
Construction debris {e.g., welding debris) and other garbage shall not be
deposited in the ditch.

Should blasting be necessary for removal of rock, the following mitigation
measures shall be implemented:

Where blasting is required, operations shall be done accordingly to faws and
regulations governing explosives.

Prior to using explosives, the Contractor shall advise residents of the
immediate area, in order to prevent any risk of accidents or undue
disturbances,

Blasting mats ar subscil shall be piled over the trench line to prevent any
rocks from being blown ouiside the construction right of way.

Each blasting location shall be cleared and cleaned up before and after all
blasting operations

Blasting shall be carried cut during regular daylight working hours.

4.7.1 Trench Dewatering/Well Peoints

The Contractor shall make all reasonable efforts to discharge trench
water in a manner that avoids damage to adjacent agricultural land, crops
and pasture. Damage inciudes, but is not limited to the inundation of
crops for more than 24 hours, deposition of sediment in ditches, and the
depositicn of gravel in fields or pastures.

If trench dewatering is necessary in an area where salt damage to
adjacent crops is evident, the Keystone inspector shall conduct a field
conductivity test on the trench water before it is discharged. If the
conductivity of the trench water is determined to potentially affect soil
quality, it shall not be discharged to areas where salt damage to crops is
evident, but shall be directed as feasible so that water flows over a welil
vegetated, non-cropland area or through an energy dissipater and
sediment barrier, then directed to nearby ditches or brackish wetlands or
waterbodies.
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When pumping water from the trench for any reascn the Contractor shall
ensure that adequate pumping capacity and sufficient hose is available to
permit dewatering as follows:

« No heavily siit-taden trench water shall not be allowed to enter z
waterbody or wetland directly buf shall instead be diverted through a
well vegetated area, a geotextile filter bag or a permeable berm (straw
bale or Keystone approved equivalent); and

« Trench water shall not be dispesed of in a manner which could
damage crops or interfere with the functioning of underground
drainage systems.

The Contractor shall screen the intake hose and keep the hose either one
foot off the bottom of the trench or in a container to minimize entrainment
cf sediment.

4.8 Welding, Field Joint Coating, and Lower In

The objectives of weiding, field joint coating and lower in are to provide
centinuous segmenis of pipeline, to provide corrosion protection to the weld
areas of the pipeline, and to piace the pipeline in the center of the trench,
without stress, at the required depth of cover. The following mitigative
measures shall be followed during pipe welding, field joint coating, and lower in,
unless otherwise specified by Keystone in response to site specific conditions or
circumstances. Hawever, all work shall be conducted in accordance with
applicable permits.

+ Shavings produced during bevelling of the line pipe are to be removed
immediately following this aperation to ensure that livestock and wildlife do
not ingest this material. When welding operations have created a
continuous line of pipe that may be left on the right of way for an extended
period of time due to construction or weather constraints, a gap in the
welded pipe shall be provided fo allow for access at farm road crossings
and also for passage of livestock and/or wildlife.

+ Prior to the application of epoxy powder, urethane epoxy aor other approved
pipe coatings, a tarp shall be placed underneath the pipe to collect any
overspray of epoxy powder and/or liquid drippings. Excess powder and/or
liguid or other hazardous materials (e.g. brushes, rollers, gloves, etc.} shall
be continuously collected and removed from the construction right-of-way.

4.9 Padding and Backfiliing

The objective of padding (when required) and backfilling is to cover the pipe with
material that is not detrimental o the pipeline and pipeline coating. The
following mitigative measures shall be utilized during backfilling, unless
otherwise approved or directed by Keystone based on site specific conditions or
circumstances. All work shall be conducted in accordance with applicable
permits.
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e [Excessive water accumulated in the trench shall be eliminated prior to
backfiliing.

¢ In the event it becomes necessary to pump water from open trenches, the
Contractor shall pump the water and discharge it into existing water
drainages in a manner that shall avoid damaging adjacent agricultural land,
crops, and/or pasture.

« [f it is impossible to avoid water-related damages (including inundation of
crops for mere than 24 hours, deposition of sediment in ditches and other
water courses, and the deposition of gravel in fields, pastures, and any water
courses), Keystone shall reasonably compensate the Landowners for the
damages or shall correct the damages sc as to restore the land, crops,
pasture, water coursas, etc, to their pre consiruction condition.

¢« All pumping of water shall comply with existing drainage laws and local
ordinances relating {o such activities and provisions of the Clean Water Act,

« Prior {o backfilling, all drain tile shall be permanently repaired, inspected and
the repair documented as described in Secticn 5.5

« Prior to backfilling, trench breakers shall be installed on slopes where
required to minimize the potential for water movement down the ditch and
potential subsequent erosion.

* In backfilling the trench, the stockpiled subsoil shall be placed back into the
trench before replacing the topsaoil.

+ Topsoil shall not be utilized for padding the pipe.

» Backfilling shall be done without mixing spoil with topsoil.

» Backfill shall be compacted to a minimum of 90% of pre-existing conditions
where the trench line crosses tracks of wheel irrigation systems (pivots).

» To reduce the potential for ditch line subsidence, spoil shall be replaced and
campacted by backhoe bucket and/or by the wheels or tracks of equipment
traversing down the trench.

+ The tap 4 feet or the actual depth of top cover, whichever is less, within the
pipeline trench, bore pits, or other excavations shail not be backfilled with
soil containing rocks of any greater concentration or size than existed prior
to the pipeline's construction.

410 Clean Up

The objective of clean up activities shall be to prepare the right of way and other
disturbed areas to approximate pre-activity ground contours where appropriate
and to replace spoil and stockpiled material in a manner which preserves soil
capability and quality to a degree reasonably equivalent {¢ the original or that of
representative undisturbed land. The following mitigative measures shall be
utilized during clean up, unless otherwise approved or directed by Keystone
based on specific conditions or circumstances. However, all work shall be
conducted in accordance with applicable permits.

¢ Clean up shall occur immediately following backfilling operations when
weather allows it.

« All garbage and construction debris (i.e., lathing, ribbon, welding rods, pipe
bevel shavings, pipe spacer ropes end caps, pipe skids, efc.) shall be
coliected and disposed of at approved disposal sites.
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» The right of way shall be re-contoured with spoil material to approximate pre-
construction contours and as necessary to limit erosion and subsidence.
Loading of slopes with unconsolidated spoil material shall be avoided during
slope re-contouring. Topsoil shall be replaced after re-contouring of the
grade with subsoil. The topsocil shall be replaced on the subsoil storage area
and over the trench so that after settling cccurs, the topsoil's approximate
original depth and contour (with an allowance for settling) shall be achieved,

s Surface drainage shall be restored and re-contoured to conform to the
adjacent land drainage system.

» Erosion control structures such as permanent slope breakers and cross
ditches shall be installed on steep slopes where necessary to control erosion
by diverting surface run-off from the right of way, to stable and vegetated off
right of way areas.

» After construction, ali temporary access shall be returned to prior
canstruction conditions unless specifically agreed with the Landowner or
otherwise specified by Keystone.

« |[nstallation of warning signs, aerial markers, and cathodic protection test
leads in locations that shall not impair farming operations and are acceptable
o the Landowner

s All bridges, fences and culverts existing prior to construction shall be
restored to meet or exceed approximate pre-construction conditions.
Caution shali be utilized when re-establishing culverts to ensure that
drainage is not improved to a point that would be detrimental to existing
waterbodies and wetlands.

+ All temporary gates installed during canstruction shall be replaced with
permanent fence unless otherwise requested by the Landowner.

4,11 Reclamation and Re-vegetation

The objectives of reclamation and re-vegetation are fo return the disturbed areas
to approximately pre-construction use and capabilty. This involves the
treatment of soil as necessary o preserve approximate pre-construction
capability and the stabilization of the work surface in a manner consistent with
the initial land use. The following mitigative measures will be utilized unless
otherwise approved or directed by Keystone based on site specific conditions or
circumstances. However, all work shall be conducted in accordance with
applicable permits.

4.11.1 Relieving Compaction

« Compaction shall be alleviated on all agricultural land traversed by
construction equipment. Cropiand that has been campacted shall be
ripped a minimum of 3 passes at least 18 inches deep and all pasture
and woodland shali be ripped or chiseled a minimum of three passes
at least 12 inches deep.

v Areas of the construction right of way that were stripped for topsoil
salvage shall be ripped a minimum of 3 passes (in cross patterns)
prior to topsoil replacement. The approximate depth of ripping shall
be 18 inches {or a lesser depth if damage may occur to existing drain
tile systems). Following ripping, the subscil surface shall be graded
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smooth and any subsoil clumps broken up (disc and harrow) in an
effort ta avoid topsoil mixing.

» The decompacted construction right of way shall be tested by the
Contractor at regular intervals for compaction in agricuitural and
residential areas disturbed by construction activities. Tests shall be
conducted on the same soll type under similar moisture conditions in
undisturbed areas immediately adjacent {o the right of way to
approximate pre-construction conditions. Penetrometers or cther
appropriate devices shall be used to conduct tests

» Topscil shall be replaced to pre-existing depths once ripping and
discing of subsoil is complete. Topsocil compaction on cultivated
fields shall be alleviated by cultivation.

« If there is any dispute between the Landowner and Keystone as to
what areas need to be ripped or chiseled, the depth at which
compacted areas should be ripped or chiseled, or the necessity or
rates of lime and fertilizer application, the appropriate county Soll
and Water Conservatian District's opinion shall be considered by
Keystone and the Landowner.

Plowing under of arganic matter including wood chips, manure, ar
planting of a new crap, such as alfalfa, to decrease soil bulk density and
improve soil structure or any other measures in consuitation with the Soil
Conservation service shall be considered if mechanical relief of
compaction is deemed not satisfactory.

4.11.2 Rock Removal

e In agricultural land, rocks that are exposed on the surface due to
construction activity shall be removed frem the right of way prior to
and after topsoil replacement to an eguivalent quantity, size and
distribution of rocks to that of adjacent lands.

s Clearing of rocks may be carried out with a mechanical rock picker or
by manual means, provided that preservation of topscil is assured.
Rock removed from the right of way shall be hauled off the
Landowner's premises or disposed of on the Landowners premises
at a location that is mutually acceptable fo the Landowner and to
Keystone.

4.11.3 Soil Additives

If site specific conditions warrant and if agreed to by the Landowner, the
Contractor shall apply amendments (fertilizer and soil pH modifier
materials and formulaticns) that are commonly used for agricultural soils
in the area in which they are applied and in accordance with written
recommendations from the {ocal soil conservation authority, land
management agencies, or Landowner. Amendments shail be
incorporated into the normal plow layer as soon as possible after
application.

4.11.4 Seeding
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» The final seed mix shall be based on input from the local Soil
Conservation Services and the availability of seed at the time of
reclamatian. The Landowner may reguest specific seeding
requirements during easement negotiations.

» Cerilificates of seed analysis are required for all seed mixes to limit
the introduction of noxious weeds.

¢« Seed not ulilized within 12 months of seed testing shall be approved
by Keystone prior to use.Seeding shail follow clean up and topsail
replacement as closely as possible. Seed shall be applied fo all
disturbed surfaces (except cultivated fields unless reguested by the
Landowner) as indicated on the Consruction Drawings

+ |f mulch was applied prior fo seeding for temporary erosion contral,
the Contractor shall remove and dispose of the excess mulch prior to
seedbed preparation to ensure that seedbed preparation eguipment
and seed drills do not become plugged with excess mulch; to ensure
that seed can adequately contact the soil surface; and to ensure that
seed incorporation or soil packing equipment can cperate without
becoming plugged with mulch,

¢ The Contractor may evenly re-apply and anchor (straw crimp) the
remaved temporay muich on the construction right-of-way following
seeding.

« ldentified seeding areas shall be seeded at a rate appropriate for the
region and stability of the reciaimed surface. Seeding rates shali be
based an Pure Live Seed.

= Weather conditions, construction right-of-way constraint, site access,
and soil type shall influence the seeding method to be used (i.e., drill
seeding versus broadcast seeding). All areas seeded by the
Contractor, except for temporary cover crops, shall be drill seeded
unless the right of way is too steep te facilitate drili seeding.
Temporary cover crop seed shall be broadcast,

= The Contractor shall delay seeding as necessary until the soil is in
the appropriate condition for drill seeding.

» The Caontractor shall use a Truax (brand) or equivalent-type drill
seeder equipped with a cultipacker designed and equipped to apply
grass and grass-legume seed mixtures with mechanisms such as
seed box agitators to allow even distribution of all species in each
seed mix, with an adjustable metering mechanism to accurately
deliver the specified seeding rate and with a mechanism such as
depth bands to accurately place the seed at the specified depth.

« The Contractor shall operate drill seeders at an appropriate speed sc
the specified seeding rate and depth is maintained.

= The Contractor shall cafibrate drill seeders so that the specified
seeding rate is planted. The row spacing on drill seeders shall not
exceed 8 inches.

+ The Contractor shall plant seed at depths cosistent with the local or
regional agricultural practices.

» Broadcast or hydro seeding used, in lieu of drilling, shall utilize
double the recommended seeding rates. Where seed is broadcast,
the Contractor shall use a harrow, cuitipacker or other equipment
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immediately follawing broadcasting to incorporate the seed to the
specified depth and to firm the seedbed.

« The Contractor shall delay broadcast seeding during high wind
conditions if even distribution of seed is impeded.

= The Contractor shail hand rake all areas that are too steep, or
otherwise cannot be safely harrowed or cultipacked, in order to
incorporate the broadcast seed to the specified depth.

» Hydro-seeding may be used, on a limited basis, where the slope is
too steep or soil conditions do not warrant conventional seeding
metheds. Fertilizer, where specified, may be included in the seed,
virgin wood-fiber, tackifier and water mixture. When hydro-seeding,
virgin wocd-fiber shall be applied at the rate of approximately 3,000
pounds per acre on an air-dry weight basis as necessary to provide
at least 75% ground cover. Tackifier shall consist of bicdegradable,
vegetable-based material and shall be applied at the rate
recommended by the manufacturer. The seed, mulch and tackifier
slurry shall be applied so that it forms a uniform, mat-like cavering of
the ground.

« Keystone shall work with Landowners to discourage cattie from using
the construction right-of-way during the first growing season by
utilization of temporary fencing or deferred grazing.

4.11.5 Permanent Erosion and Sediment Control

The Contractor shall restore all existing Landowner soil conservation
improvements and structures disturbed by pipeline construction to the
approximate pre-construction line and grade. Soil conservation
improvements and structures include, but are not limited to, grassed
waterways, toe walls, drep inlets, grade control warks, terraces, [evees
and farm ponds.

4.11.5.1 Trench Breakers

The Contractor shall install trench breakers in steep terrain
where necessary to limit the potential for trench line erosion and
at the base of slopes adjacent to waterbodies and wetlands.

Trench breakers shall be constructed of materials such as sand
bags, sand/cement bags, bentonite bags, or polyurethane foam
by the Contractor {Detail 7). The Contractor shali not use
topsoil in trench breakers.
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41152

411.53

Permanent Slope Breakers (Water Bars)

Permanent slope breakers (water bars) shall be constructed of
s0il ar, in some instances, sand bags.

The Contractor shall construct permanent slope breakers (water
bars) on the construction right-of-way where necessary to limit
erosion, except in cultivaled and residential areas. Slope
breakers shall divert surface runoff fo adjacent stable vegetated
areas or to energy-dissipating devices as shown on Detail 3.
Permanent slope breakers (water bars) shall be instalied as
specified on the Construction Drawings or generally with a
minimum spacing as shown on the following table:

Slope (%) Spacing (feet)
5-15 300

»15 - 30 200
>30 100

The gradient {falt) for each slope breaker shall be two percent
(2%) to eight percent (8%) unless otherwise approved by
Keystone based on site specific conditions.

The Contractor shall construct siope breakers to divert surface
flow to a stable, well-vegetated area. In the absence of a stable
area, the Contractor shall construct appropriate energy-
dissipating devices at the end of the slope breaker and beyond
the area disturbed by construction. .

Mulching

The Contractor shall apply mulch on all areas with high erosion
potential and cn slopes greater than 8 percent unless otherwise
approved by Keystone based on site specific conditions or
circumstances. The Contractor shall spread muich uniformly
over the area to cover at least 75 percent of the ground surface
at an approximate rate of 2 tons/acre of straw or its equivalent.

Mulch application includes straw mulch or hydro mulch and
tackifier. The Contractor shall not apply mulch in cultivated areas
unless requested by the Landowner.

The Contractor shal use mulich that is free of noxious weeds.

The Contractor shall apply mulch immediately following seeding.
The Contractor shall not apply muich in wetlands.

If a mulch blower is used, the majority of strands of the muiching
material shall not be shredded to less than 8 inches in length to
allow anchoring. The Contractor shall anchor mulch immediately
after application to minimize loss by wind and water.
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41164

4.11.5.5

When anchering (straw crimping} by mechanical means, the
Contractor shali use a tool specifically designed for muich
anchoring with fiat, notched disks to properly crimp the mulch to
a depth of approximately 2 to 3 inches. A reguiar farm disk shall
not be used to crimp mulch.

In soils possessing high erosion potential, the Contractor may be
required to make two passes of the mulch-crimping tool, passes
must be as perpendicular {o the cothers as possible.

When anchoring with liquid mulch binders (tackiflers), the
Contractor shall use a biodegradable fackifier derived from a
vegetable-based, organic source. The Contractor shall apply
mulch binders at rates recommended by the manufacturer.

The Contractor shall limit the use of liquid mulch binders
{tackifters) for anchoring straw and the use of hydromulch and
tackifier to areas that are too steep or rocky to safely or
gffectively operate mechanical muich-anchoring tools.

Erosion Controt Matting

Erosion contrel matting shall be applied where shown on the
Construction Drawings as shown on Detail 4. The Contractor
shall anchor the erosion control matting with staples or ather
approved devices.

The Contractor shall use erosion control matting made of
biodegradable, natural fiber such as straw or coir {coconut fiber).

The Contractor shall prepare the soil surface and install the
erosion control matting to ensure it is stable and the matting
makes uniform contact with the soil of the slope face or stream
bank underneath with no bridging of rills, gullies or other low
areas.

Riprap and Stream Bank Stabilization

In most cases, the banks and streambeds of waterbodies shall
be restored to their approximate original contours. Erosion
protection shall be applied as specified in the canstruction
drawings.

Generally most restared banks will be protected through the use
of flexible channel liners installed as specified in Detail 19.

If the original stream bank Is excessively steep and unstable
and/or flow conditions are severe, a more stable final contour
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4.11.6

4.11.7

may be specified and alternate stabilization measures may be
installed.

Alternate stabilization measures may consist of rock rip rap, or
bio-stabilization or engineered structures such as brush layering,
logwalls, cribwalls, or vegetated geo-grids. See Details 20, 22,
23, and 24.

Stream bank riprap structures shall consist of a layer of stone,
underlain with approved filter fabric or a gravel filter blanket.
Riprap shali extend from the stabilized streambed to the top of
the stream bank, where practicable, native rack shali be utilized.

Fences

Upon completion of aii backfilling, clean-up and restoration including
mulching and seeding of the construction right-of-way, permanent repairs
shall be made to all fences by using either the criginal material or good
quality new material similar to existing fences.

Early or historic fences shall be carefully reassembled by hand from the
original material. Where the ariginal material has deteriorated to a state
that makes it unsalvageable, replacement material similar to the original
shall be used if possible,

Right-of-way and Pipeline Markers

Upcn completion of all backfiling, clean-up and restoration including
mulching and seeding of the construction right-of-way and during the time
when the Confractor is making permanent repairs to fences, the
Contractor shall install pipeline markers on each side of all roads,
railroads, fence lines, stream crossings and other areas where the
pipeline markers do not conflict with intended land use.

4,12 Pasture and Range Lands

The following mitigative measures shall be implemented in addition to the
requirements previously stated in Sections 4.1 thru 4.11 unless otherwise
approved by Keystone based on site specific conditions or circumstances.
However, all work shall be conducted in accordance with applicable permits.

+ Access across the right of way during construction shall be provided at
locations requested by Landowners, if practicable.

+ Bevel shavings produced during pipe bevel! operations are to be removed
immediately to ensure that livestock and wildlife do not ingest this material.

s Litter and garbage shall be collected and removed from the construction site
at the end of the day's activities.

« Temporary gates shall be instafled at fence lines for access to the
construction right of way. These gates shall remain closed at all times.
Upon completion of construction, the temporary gates shall be removed and
the permanent fence replaced.
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Feeding or harassment of livestock or wildlife is prohibited.

Construction personne! shall not be permitted to have firearms or pets on the
construction right-of-way.

All food and wastes shall be stored and secured in vehicles andfor
appropriate facilities.

Areas of disturbance in native range shall be seeded with a native seed mix
after topsoil re-placement.

Improved pasture shall be seeded with a seed mix approved by individual
L.andowners.

413 Foresied Lands

Mitigation measures are required to ensure that pipeline construction activities
have a minimal impact on forested lands and their habitat.

Clearing, grubbing and grading of trees, brush and stumps shall be performed
in accordance with the fallowing mitigative measures in addition to the
requirements previously stated in Sections 4.1 thru 4.11 unless cotherwise
approved or directed by Keystene based on site specific conditions or
circumstances. However, all work shall be conducted in accordance with
applicable permits.

Prior to the start of clearing activity, right of way boundaries including pre-approved
temporary workspaces shall be clearly staked to prevent disturbance to
unauthorized areas.

If trees are to be removed from the construction right-of-way, Keystane shall
censult with the Landowner or Landowner's designate o see if there are trees of
commercial or other value to the Landowner. Timber shall be salvaged as per
Landowner reguest.

If there are trees of commercial or other value to the Landowner, Keystone shall
allow the Landowner the right to retain ownership of the trees with the disposition
of the trees {o be negetiated prior fo the commencement of [and cleanng and
included in the easement agreement.

If not performed by the Landowner, the construction right of way Contractor shall
salvage all merchantable timber from designated areas.

Tree stumps shall be grubbed only 5 feet either side of the trench line and where
necessary for grading a level surface for pipeline construction equipment to
operate safely

Keystone shall follow the Landowner's or Landowner designate's desires as stated
in the easement agreement regarding the disposal of trees, brush, and stumps of
ne value to the Landowner by burning, burial, etc., or complete removal from any
affected property.

Timber salvage operations shall use cut off-type saw equipment. Felling shall be
undertaken in a manner that minimizes butt shatter, breakage and off right of way
disturbance. Skidders or alternate equipment shall be used to transport salvaged
logs to stacking sites.

Trees shall be felled in such a way that they fall toward the centre line of the right
of way to avoid breaking trees and branches off right of way. Leaners or felled
trees that inadvertently fall into adjacent undisturbed vegetation shall be salvaged.

Trees and slash falling outside the right of way shall be recovered and disposed of
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+ Salvaged logs shall be limbed and topped before removal from the construction
right-of-way. Log decks (if required} shall be oriented to best facilitate loading by
picker trucks and be located adjacent to the working side of the right of way where
possible.

* The Contractor shall not be allowed to dispose of woody debris in wooded areas
along the pipeline right of way.

» Pruning of branches hanging over the right of way shall be done only when
necessary for construction. Any branch that is broken or seriously damaged
should be cut off near its fork and the collar of the branch preserved.

» All free wastes, stumps, tree crowns, brushes, branches and other forest debris
shall be either bumed, chipped (using a mobhile chipper) or removed from the right
of way according ta Keystone instructions contained in the specific mitigation
measures, Burial of this waste material on the site by the Contractor shall require
the Landowner’s specific authorization. Chips must not be spread over cultivated
land. However, they may be spread and incorporated with mineral soil over the
forest floor at a density that shall not prevent re-vegetation of grass.

» Stump removal and brush clearing shall be done with bulldozers equipped with
brush rakes to preserve organic matter,

» Decking sites shall be established, approximately 2000 feet apart in timbered
areas, on sites located on approved temporary workspace in existing cleared
areas, in non-merchantable stands of timber or, if no other optians are available, in
merchantable timber stands. Deck sites shall be appropriately sized to
accommodate the ioading equipment,

+ The Contractor shall remove decked timber from the construction right-of-way and
transport to a designated all weather access point or mill if the Landowner does
not want the timber,

414 Residential and Commercialllndustrial Areas
4,14.1 Residential Area

The principal measures that shall be used to mitigate impacts on existing
residential areas inciude the following unless otherwise directed or
approved by Keystone based on site specific conditions or circumstances.
However, all work shall be conducted in accordance with applicable permits.

¢ notifying Landowners prior to construction;

« posting warning signs as appropriate

« reducing the width of construction right of way, if practicable, by
eliminating the construction equipment passing lane, reducing the size
of wark crews, or utilizing the "stove pipe” or “drag section” construction
techniques;

» removing fences, sheds, and other improvements as necessary for
protection from construction activities;

» preserving, to the extent possible, mature trees and landscaping while
ensuring the safe operation of construction equipment;

» fencing the edge of the construction work area adjacent to a residence
for a distance of 100 feet on either side of the residence to ensure that
construction equipment and materials, including the spoil pile, remain
within the construction work area;
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» limiting the hours during which operations with high-decibel noise levels
{i.e., drilling and boring) can be conducted;

» limiting dust impact through prearranged work hours and by utilizing
dust minimization technigues;

= ensuring that construction proceeds quickly through such areas (thus,
minimizing exposure to nuisance effects such as noise and dust);

= maintaining access and traffic flow during construction activities,
particularly for emergency vehicles;

e cleaning up censtruction trash and debris daily;

» fencing or plating open ditches during non-construction activities;

» immediately after backfilling the trench, restoring all lawn areas,
shrubs, specialized landscaping, fences and cther structures, etc.
within the construction work area consistent with its pre-construction
appearance or the requirements of the Landowner. Restoration work
shall be done by personnel familiar with local horticultural and turf
establishment practices;

» If the pipeline centerline is within 25 feet of a residence, ensuring that
the trench is not excavated until the pipe is ready for installation and that
the trench shall be backfiled immediately after pipe installation.

4.14.2 Commercial / Industrial Area

Commercialfindustrial areas traversed by the pipeline would be subjected to
both short and long-term impacts similar to residential areas. Temporary,
short-term construction impacts may include disruption, inconvenience, and
loss of potential revenues.

The principal measures that shall be used to mitigate impacts on existing
commercial/industrial areas are as follows unless otherwise directed or
approved by Keystone based on site specific conditions or circumstances.
However, all work shall be conducted in accordance with applicable permits.

« noflifying business owners prior to construction;

« reducing the width of construction right of way, if practicabie, by
eliminating the construction equipment passing !ane, reducing the size
of work crews, or utilizing the "stove pipe” or "drag secfion” construction
techniques;

s removing fences and other improvements as necessary far protection
from construction activities;

« fencing the edge of the censtruction work area adjacent to a business
for a distance of approximately 100 feet on either side of the
commercial/industrial building to ensure that construction equipment
and materials, including the spoil pile, remain within the construction
work area;

» preserving, to the extent possible, mature frees and landscaping while
ensuring the safe operation of construction equipment;

= limiting the hours during which operations with high-decibel noise lavels
(i.e., drilling and boring) can be conducted;

= limiting dust impact through prearranged work hours and by utilizing
dust minimization technigues;
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+ ensuring that construction proceeds guickly through such areas (thus,
minimizing exposure to nuisance effects such as noise and dust),

o maintaining access and fraffic flow during construction activities,
particularly for emergency vehicles;

s cleaning up construction trash and debris daily;

« fencing or plating open ditches during non-construction activities;

« immediately after backfilling the trench, restoring all lawn areas,
shrubs, specialized landscaping, fences and other siructures, etc.
within the construction work area consistent with its pre-construction
appearance or the requirements of the business owner. Restoration
work shall be done by personnel familiar with local horticultural and
turf establishment practices;,

e If the pipeline centerline is within 25 feet of a commercial/industrial
building, ensuring that the trench is not excavated until the pipe is ready
for instaliation and that the trench shall be backfiled immediately after
pipe installation.

4.14.3 Site — Specific Plans

For any residence or commercial/industrial building closer than 25 feet to
the construction work area, Keystone shall prepare a site-specific
construction plan. The plan shall include:

a description of construction technigues to be used;
+ adimensioned site plan that shows, as a minimum:

° the location of the residence or commercial/industrial area in relation
to the new pipeline;

° the edge of the construction work area;

® the edge of the new permanent construction right-of-way; and

° other nearby fopographical obstacles including landscaping, trees,
structures, roads, parking areas, or ditchas/streams, etc.

+ g description of how Keystone would ensure that the trench is not
excavated until the pipe is ready for installation and that the trench is
backfilled immediately after pipe installation.

Figure 1 represents a fypical site specific plan.
4.14 4 Landowner Complaint Resolution Procedure
Keystone shall implement a Landowner compiaint procedure as follows:

e landowners should first contact the construction spread office to
express their concern over restoration andfor mitigation of
environmental damages on their property. The Construction Manager,
or his designated representative, shall respond ta the Landowner within
approximately 24 hours of receipt of the phone call.

« If the Landowner has not received a response or are not satisfied with
the response, they can then contact Keystone's representative at XXX-
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XXX-XXXX. The Landowners should expect a response within 48
hours.

» [f the Landowner has not received a response or is not satisfied with the
response, they should contact Keysione's Hotline at XXX-XOC-XXXX.

4,15 Operations and Maintenance

Operations and maintenance programs such as vegetation management,
pipeline maintenance, integrity surveys, hydrostatic testing or cther pregrams
may have an impact on the final reclamation of the right of way. To ensure that
the integrity of the facility and land surface reclamation of the right of way is
maintained after completion of construction and that regulatory requirements are
adhered to during cperations, the following measures shall be implemented
unless otherwise directed by Keystone in response to site specific conditions or
circumstances. However, all work shall be conducted in accordance with
applicable permits.

» Keystone shall monitor the pipeline right of way and all stream crossings for
erosion or cther potential problems that could affect the integrity of the
pipeline. Any erosion identified shall be reclaimed as expediently as
practicable by Keystone or by compensation of the Landowner to reclaim the
area,

¢ Trench depressions on ditch line which may interfere with natural drainage,
vagetation establishment or land use shall be repaired as expediently as
practicable by Keystone or by compensation of the Landowner to repair the
area.

¢ Post construction monitoring inspections shall be conducted of disturbed
areas after the first growing season to determine the success of
revegetation. Areas which have not been successfully re-established shall
be revegetated by Keystone or by compensation of the Landowner to reseed
the area. If, after the first growing season, revegetation is successful, no
additional monitoring shall be conducted.

« In non-agricultural areas, revegetation shall be considered successful if,
upon visual survey, the density and cover of non-nuisance vegetation are
similar in density and cover to adjacent undisiurbed lands.

* |n agricultural areas, revegetation shall be considered successful if crop
yields are similar to adjacent undisturbed portions of the same field.

* Restoration shail be considered successful if the surface condition is similar
to adjacent undisturbed lands, construction debris is removed (unless
requested otherwise by the Landowner or land managing agency),
revegetation is successful, and drainage has been restored,

s  Weed control measures shall be implemented as required in conjunction with
the Landowner.

s+ Keystone shall be responsible for correcting all tile line repairs or irrigation
systems that fail due to pipeline construction, provided these repairs were
made by Keystone, Keystone shall not be respansible for tile line repairs
which Keystone compensates the Landowner to perform.

* When requested by Landowners, in cultivated land, Keystone shall moniter
the vield of land Impacted by construction with the help of agricultural
specialists. If alterations are indicated from that of adjacent lands, Keystone
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will compensate the Landowner for reduced yields and shall implement
procedures to return the land to equivalent capability.

¢ In residential areas, Landowners may use the right-of-way provided they do
not interfere with the rights granted to Keystone. Trees cor bushes,
structures, including houses, toolsheds, garages, poles, guy wires, caich
basins, swimming paols, trailers, leaching fields, septic tanks, and any other
objects not easily removable, shall not be permitted on the permanent
construction right-of-way without the written permission of Keystone,
because they could impair access for maintenance of the pipeline.

o Keystone shall maintain communication with the Landowner and or tenant
throughout the operating life of the pipeline to allow expedient
communication of issues and problems as they cccur. Keystone shall
provide the lLandowners with corporate contact information for these
purposes. Keystone shall work with Landowners to prevent excessive
erasion on lands disturbed by construction. Reasonable methods shall be
implemented to control erosion. This may not be implemented if the property
across which the pipeline is constructed s bare cropland which the
Landowner intends te leave bare until the next crop is planted.

s |f the Landowner and Keystaone cannot agree upon a reasonable method ta
control erosion on the Landowner's property, the recommendations of the
appropriate county Soil and Water Conservation District shali be considered
by Keystone and the Landowner.

5.0 DRAIN TILE SYSTEMS

5.1

5.2

General

If underground drainage tile is damaged by the pipeline installation, it shall be
repaired in a manner that assures the tile line's proper operating condition at the
paint of repair. Keystone may elect to negotiate a fair settlement with the
affected county or Landowner for repair of the damaged drain tile. In the event
the Landowner chooses to have the damaged tile repaired by Keystone, the
Contractor shall follow these guidelines and procedures to identify the location of
drain tiles; to mitigate damages to drain tiles prior to and during construction; {o
repair drain tiles damaged during installation of the pipeline; to inspect the proper
repair of drain tiles; and o provide post-construction monijtering to determine any
impacts caused by repair of drain tles. Since all public and private drain tile
systems are unique, i.e., varying age, depth of cover, type of material, geometry on
the land, eic., it is not possible to develop a standard procedure for resolving each
county's or Landowner’s drain tile issues, These guidelines provide a basis on
which to develop site specific methodelogy to mitigate damage and to repair drain
titles affected by construction of the Keystone pipeline. Actual measures will be
developed based on site specific information unique to specific installations.
However, all work will be conducted in accordance with applicable permits.

Identification and Classification of Drain Tile Systems
Personnel shall attempt to identify and classify existing drain tile systems by

meeting with {ocal pubiic officials and county engineers, and meeting with individual
private Landowners and/or tenants.
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52.1 Publicly Owned Drain Tiles

Personnel shall identify and meet with the responsible county or local
authority responsible for publicly owned drain tiles. Publicly owned drain
tiles shall be identified and documented onto Keystone's 1" = 2000' USGS
guad strip maps and additioral data collected for input into an electranic
spreadsheet by county; township, range, and section; responsible agency;
and size, type, and depth of cover (if known). This data shall be cross
referenced to the centerline survey to be completed by Keystone.
Additionally, any public recards including maps or easement instrumenis on
the drain tiles shall be acquired as well as any requiremsnis of the local
authority for installation of the Keystene pipeline.

5.2.2 Privately Owned Drain Tiles

Right-of-way agents shall meet with Landowners and tenants of privately
owned land along Keystone's pipeline route. As a minimum, the right-of-
way agents shall ascertain the data concerning drain tiles cutlined on a
Landowner questionnaire. The questionnaire requests data concerning
type of drain tile system; size, type of material and depth of cover,
preference for repair of drain tiles; and identification of local drain tile
contractors. These data shall be collected into an electronic spreadshest
for utilization by right-of-way personnel in negotiating payments for
easements and damages and by engineering/consfruction personnel for
inclusion in specifications for the construction contractor,

5.3  Mitigation of Damage to Drain Tile Systems

Keystone shail undertake mitigation measures to reduce damage to publicly and
privately owned drain tile systems prior to and during installation of the pipeline.

53.17 Non-interference with Drain Tile

Keystone's pipeline shall be installed at a depth of cover and elevation to
not interfere with the elevation and grade of existing drain tiles where
practicable. Where not practicable, Keystone shall pursue alternative
mitigation measures mutually acceptable to the Landowner and
jurisdictional agencies. Typically, the pipeline shall be installed below the
elevation of drain tiles with a minimum clearance of 12 inches. Detail 25,
Typical ROW Layout/Soil Handling, represents a typical drain tile crossing
by the pipeline with additional temporary work space to facilitate handling of
topsoil and trench spoil created by the additional depth of cover for the
pipeline.

53.2 Non-disturbance of Drain Tile Mains

Publicly owned and privately owned drain tile mains shall be identified
through the processes identified in Section 5.2. Drain tile mains are
essential to the overall drainage system of a land area and may cause the
pipeline canstruction Contractor excessive pumping/dewatering of the pipe
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trench unless temporarily repaired and maintained until permanently
repaired.

Keystone shall review drain tile mains and consider their size, flow rate, type
of material, depth of cover, and geographic location. If determined fo be
practicable and reasonable for construction, the drain tile main shall not be
cut and repaired during mainline installation {a pipe section shall be left out
and installed by a tie-in crew without damaging the drain tile main).

5.3.3 Relocation or Replacement of Existing Drain Tiles Prior to Construction

In many instances, drain tile systems that have been installed after the
installation of adjacent existing pipelines, were installed with “headers”
parallel to the existing pipeline with pericdic jumpovers as depicted on
Detail 26, Header/Main Crossovers of Keystone Pipeline. The distance of
these headers from the existing pipeline may vary,

Some of these drain tile headers may be most effectively relocated and/or
replaced to the east of the Keystone pipeline and the existing header
capped and made into a single drain tile as depicied on Detail 27,
Relacate/Replace Drainage Header/Main. This could reduce the number of
drain tile crossings on a particular Landowner by a significant quantity,
thereby reducing the risk that repairs will fail.

5.3.4 Future Drain Tiles/Systems

Personne! shall atitempt to determine where public agencies and private
Landowners or tenants are proposing to install drain tile systems in the
future to the extent possible. These locations shall be input into an
electronic spreadsheet by county; township, range, and section; Landowner
or responsible public agency; and proposed size and depth of cover.
Keystone shall endeavor to construct the pipeline at a depth and elevation
to accommodate the future installation of the proposed drain tile systems.

5.3.5 Other Mitigation Measures

Other mitigation meastres that may be implemented during installation of
the pipeline are as follows:

» Not removing topsoil from the working side of the construction right-of-
way to prevent crushing of drain tile by heavy equipment

» Spreading ditch and spoil side topsoil {(not subsoil) over the working side
to provide additional soil depth to protect existing drain tiles.

» The Contractor shall restrict the waork, if practicable, of the pipe lower-in
crew if ground conditions are too wet to adequately support the heavy
equipment.

» Travel of heavy equipment shall be limited fo the working lane of the
construction right-of-way where possible.
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» Travel of heavy equipment shall be limited to one pass over the drain tile
per work crew where possibie.

« Should tile be crushed on the working side cof the right of way, the topsaoil
would be removed and replaced during the drain file replacement.
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5.4 Responsibility for Repair of Drain Tile Systems

Temporary and permanent drain tile repairs shall be the responsibility of the
Contractor. The physical repairs shall be made by gualified and experienced drain
tile repair perscnnel.

54.1 Local Drain Tile Contractor Repair

Keystone shall identify and gualify local drain tile contractors in the
geographical area of the pipeline route from interviews with local public
officials and Landowners/tenanis as well as the drain tile contractors. The
preferred responsibility for permanent repair of drain tiles shall be for the
pipeline Contractor to subcontract the supervision and repair to local
reputable drain ftile contractors that are acceptable to the local
Landowners/tenants.

542 Pipeiine Contractor Repair

In the event local drain tile contraclors are not available to subcontract the
supervision and repair, responsibility for permanent repair shall be with the
pipeline cantractor's supervision, equipment, and labor.

543 Landowner/Tenant Repair

Keystone shall allow the Landowner or tenant responsibility for the
permanent repair of his drain tiles if requested during negotiations for the
easement and if not precluded by jurisdicticnal regulatory agencies. The
Landownerftenant shall be requested to ensure their ability fo coordinate
and complete the drain tile repair in a timely manner to accommodate the
pipeiine Contracter to allow the pipeline Contractor to completely backfill the
damaged drain tile for repair by Landowner/tenant in the immediate future.
Keystone shall require that its representative be present to ensure the
permanent drain tile repairs are made in accordance with the minimum
requirements of this manual.

5.5 Drain Tile Repairs

The Contractor shall endeavour to locate all tile lines within the construction
right-of-way prior to and during the pipeline's installation so repairs can be made
if necessary.

55.1 Temporary Repairs During Canstruction

Drain tiles damaged/cut by excavation of the pipeline trench shail be
marked with a lath and ribbon in the spoil bank. Care shall be taken to
locate markers where the chance of disturbance shall be minimized and a
written record maintained of each drain tile crossing. A work crew following
the pipeline trench crew shall complete a temporary repair to allow
continuing flow. Detail 28, Temporary Drain Tile Repair, depicts the
materials and instailation 1o complete the temporary repair. If a drain tile
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line shall not be tempaorarily repaired, the open ends of the drain tile shall be
screened to prevent entry of foreign materials and small animais.

55.2 Permanent Repairs

Permanent repairs shall be made for all drain tiltes damaged by installation
of the pipeline.

55.21

5522

Ditch Line Only Repairs

If water is flowing through a damaged tile line, the tile line shall
be immediately and temporarily repaired until such time that
permanent repairs can be made. If tile lines are dry and water
is not flowing, temporary repairs are not required if the
permanent repair is made within 7 days of the time damage
occurred. The temporary repair shall be removed just priar to
lowering-in the pipeline.

Drain tiles must be permanently repaired before the pipeline
trench is backfiled and within 14 days cof construction
completion, weather and soil conditions permitting. All tile
lines shall be repaired with materials of the same or better
quality as that which was damaged. The drain tile marker
shall not be removed until the tile repairs have been inspected,
approved, and accepted by Keystone's inspectors, the
Counties' inspectors, where applicable, and/or the Landowner
or tenant. Detail 29, Permanent Repair Method of Drain Tiles,
depicts the minimum materials and installation to complete a
permanent repair.

Ditch Line and Temporary Work Space Repairs

Prior to making the permanent drain tile repair, the Contractor
shall probe a segmented sewer rod with a plug that is not more
than 15% smaller than the internal diameter of the drain tile to
determine if additional damage has occurred to the drain tile. If
the probe does not freely insert into the drain tile across the
temporary workspace of pipeline construction, the Contractor
shall excavate, expose and repair the damaged drain tile to its
criginal ar better condition.

5.6 Inspection/Acceptance of Drain Tile Repairs

Drain tile repairs shall be inspected by Keystone pipeline construction inspectors,
County inspectors, as applicable, and the Landowner or tenant or their

representative.

Keystone pipeline shall designate inspector(s) for the sole purpose and
responsibility for inspection of repair of drain tiles. These inspectors shall be, if
possible, employed from local drain tile installation contracters, local farmers with
extensive drain tile experience, or previously employed or retired employees of local
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jurisdictions familiar with drain tile installation and repair. I[n the event that a
sufficient quantity of inspectors from the prior described sources are not available,
Keystone shall conduct in-the-field training seminars on drain tile repair for
additional inspection personnel.

Inspection personnel shall cbserve the permanent repair of all drain tiles ta ensure
utilization of the proper type and size of replacement drain tile; the drain tile is
installed at the proper grade; the drain tile is properly supported; backfill beneath
the drain tile is properly placed and compacted; and the replacement drain tile is
properly tied into the existing drain tile. The inspections shail be documented on the
Drain Tile Inspection Report Forms.

A drain tite repair shall not be accepted until Keystone’s coenstruction inspector AND
the Landowner or tenant or their designated representative approves the inspection
form.

6.0 WETLAND CROSSINGS

6.1 Generaij

Aboveground facilities shall not be located in a wetland, except where the
location of such facilities outside of wellands would preclude compliance with
U.S. Department of Transportation pipeline safety reguiations.
Wetland boundaries shall be clearly marked in the field with signs and/or highly
visible flagging during construction.
In the event a waterbody crossing is located within or adjacent to a wetland
crossing, the measures of Section 7 shall be implemented to the extent
practicable.
A "dry” wetland typically has groundwater level existing some depth below the
surface. Trench excavations are typically stable and normal in width, Equipment
can traverse the wetland without {he support of mats ar timber rip-rap.
A "standard” wetland environment typically has soils that are saturated and non-
cohesive, Difficult trenching conditions are likely resulting in excessively wide
trenches. in these wetland environmental types, supplemental suppeort in the
form of timber rip-rap or prefabricated equipment mats may be required for
censtruction equipment to safely and efficiently operate.
A “flooded" wetland involves the presence of standing water over much of the
wetland area. Equipment typically cannot traverse the wetiand and must
generally move around that portion of the area. Access is typically limited to
marsh backhaes or equipment working from flexi floats or equivalent.
Keystone may allow maodification of the following specifications as necessary to
accommodate site specific conditions or procedures. Any modifications must siilt
comply with all applicable regulations and permits.

KEYSTONE PIPELINE, L.P. -42- April 4, 2006

Rev.3



CONSTRUCTION MITIGATION AND RECLAMATION PLAN

6.2 Easement and Workspace

The Contractor shall maintain wetland boundary markers in place during
construction in all areas and until permanent seeding are completed in non-
cultivated areas.

The width of the construction right-of-way shall be reduced to 85 feet ar less in
"standard" wetlands unless non-cohesive soil conditions require utilization of a
greater width.

The Coniractor shall locate all extra work areas (such as staging areas and
additional spoil storage areas) at least 10 feet away from wetland boundaries,
where topographic conditions permit.

The Contractor shall fimit clearing of vegetation befween extra work areas and
the edge of the wetland to the construction right-of-way and limit the size of extra
work areas to the minimum needed to construct the wetland crossing.

6.3  Vehicle Access and Equipment Crossing

The only access roads, other than the construction right-of-way, that the
Contractor shall use in wetlands are those existing roads shown on the
Construction Drawings.

The Contractor's construction equipment operating in saturated wetlands or
wetlands with standing water shall be limited to that needed ic clear the
construction right-of-way, dig the trench, fabricate and install the pipeline, backfill
the trench, and restore the construction right-of-way to the extent practicable

If equipment must operate within a wetland containing standing water or
safurated soils, the Contractor shall use the following methods for equipment
access unless otherwise approved by Keystone based on site specific conditions:

« Wide-track or balioon-tire construction equipment.
« Conventional equipment operated from timber and slash (riprap) cleared from
the right of way, timber mats, or prefabricated equipment mats

6.4 Temporary Erosion and Sediment Control

The Contractor shall install sediment barriers across the entire construction right-
of-way immediately upsiope of the wetland boundary at all standard wetland
crossings, as necessary, to prevent sediment flow into the wetland. Sediment
barriers must be properly maintained by the Contracter throughout construction
and reinstalled as necessary. In the fravel lane, these may incorporate
removable sediment barriers or driveable berms. Removable sediment barriers
can be removed during the construction day, but shall be re-installed after
construction has stopped for the day and/or when heavy precipitation is imminent
The Contractor shall maintain sediment barriers until replaced by permanent
erosion confrols or restoration of adjacent upland areas is complete. The
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Contractar shall not install sediment barriers at wetlands designated as ‘dry”
unless otherwise specified by Keystone,

Where standard wetlands are adjacent to the construction right-of-way, the
Contractor shall install sediment barrers along the edge of the construction right-
of-way as necessary to prevent a sediment flow into the wetland.

6.5 Wetland Crossing Procedures

The following general mitigative procedures shall be followed by the Contractor in
all wetlands unless otherwise approved or directed by Keystone based on site
specific conditions. However, all work shall be conducted in accordance with
applicable permits.

Minimizing the duration of construction-related disturbance within wetiands to
the extent practicable.

Attempting to use no more than two layers of timber riprap tc stabilize the
construction right-of-way.

Cutting vegetation off at ground level leaving existing root systems in place
and remove it from the wetland for disposal.

Limiting pulling of tree stumps and grading activities to directly over the
trench line. Not grading or remaoving stumps or root systems from the rest of
the construction right-of-way in wetlands unless safety-related construction
constraints require removal of tree stumps from under the working side of the
construction right-of-way.

Segregating the top 12 inches of topsoil from the area disturbed by trenching
in standard wetlands, where practicable. After backfilling is complete,
restoring topsoil to its approximate original stratum.

Dewatering the trench in such a manner that does not cause erosion and
heavily silt-laden water does not flow directly into any wetland or waterbody.
The Contracter shall avoid sand blasting in wetlands to the extent practicable.
If sandblasting is performed within a wetland, the Coniracter shall place a
tarp or suitable material in such a way as to collect as much waste shot as
possible and dispose of the collected waste. The Contractor shall clean up
all visible deposits of wastes and dispose of the waste at an approved
disposal facility.

Removing all timber riprap and prefabricated equipment mats upon
completion of construction.

Locating hydrostatic test manifolds cutside wetlands and riparian areas to the
maximum extent practicable.

Locating hydrostatic test manifolds outside wetlands and riparian areas to the
maximum extent practicable.

Not storing hazardous materials, chemicals, fuels, lubricating cils, or perform
concrete coating activities in a wetland, or within 100 feet of any wetland
boundary.

Attempting to refuel all construction equipment in an upland area at least 100
faet from a wetland boundary. If construction equipment must be refueled in
a wetland or within 100 feet of any wetland boundary, follow the procedures
outlined in Section 3.
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+ Where the pipeline trench may drain a wetland, the Contractor shall construct
trench breakers and/or seal the tfrench to maintain the original wetland
hydrology.

+ After backfilling is complete, restoring the segregated topsoil to its
approximate original location over the trench.

Specific procedures for each type of wetland crossing method are listed below
and shall be designated on the Consiruction Drawings but may be modified
depending on site conditions at the time of construction. However, all work shall
be conducted in accordance with applicable permits.

8.5.1 “Dry" Wetland Crossing Method

Topsoil shall be segregated. Pipe stringing and fabrication may occur
within the wetland adjacent to the trench line ar adjacent to the wetland in
a designated extra workspace.

The "dry" wetland crossing procedure depicted in Detail 8 shall be used
where this type of wetland is identified on the Construction Drawings. The
following are exceptions to "standard” wetland crossing methods:

« The width of the construction right-of-way for upland construction is
maintained through the wetland.

» Where extra work areas (such as staging areas and additicnal spoil
storage areas) are designhated on the Construction Drawings, they
may be placed no closer than 10 feet from the wetland's edge.

» Sediment barriers are not required across or along the edges of the
construction right-of-way.

« If the wetland is cuitivated, the topsoil shall be stripped using the
trench and spoil side method at the same depth as the adjacent
upland areas

« Seeding requirements for agricultural lands shall be applied to farmed
wetlands.

6.5.2 "Standard" Wetland Crossing Method

Topsoil stripping is impracticable due to the saturated nature of the soil.
Pipe stringing and fabrication may occur within the wetland adjacent to
the trench line or adjacent to the wetland in a designated extra
workspace. Based upon the length of a standard wetland crossing and
presence of sufficient water to float the pipe, the Contractor may elect to
install 2 standard wetland crossing utilizing the "push/pull” methad.

The standard wetland crossing procedure depicted in Detail 9 shall be
used where this type of wetland is identified on the Construction
Drawings.

Procedures unique to standard wetlands include;
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» Limiting construction right of way width to a maximum of 85 feet
unless site conditions warrant a wider width

« LUtilizing low ground pressure construction equipment or support
equipment on timber rip rap or timber mats

» [nstalling sediment barriers across the entire right of way where
the right of way enters and exits the wetland

6.5.3 Flooded "Push/Pull” Wetland Crossing Method

In these wetlands, standing surface water or high groundwater levels are
present. Difficult trenching conditions may exist, and trench widths of up
to 35 feet are common. Topseil stripping is impossible due to the flooded
conditions, Pipe stringing and fabrication is required adjacent to the
wetland in a designated extra workspace. And the pipe pushed and/or
pulled with floatation into place.

The "Push/Pull" Wetland crossing procedure as depicted in Detail 10
shall be used where water is sufficient to float the pipeline in the trench
and other site conditions allow.

Clean metal barrels or styrofoam floats may be used to assist in the
flotation of the pipe. Metal banding shall be used to secure the barrels or
floats to the pipe. All barrels, floats and banding shall be recovered and
removed upon completion of lower-in.  Back fill shall not be allowed
befare recovery of harrels, floats and banding.

6.6 Restoration and Reclamation

All {imber riprap, timber mats, and prefabricated equipment mats shail be
removed upon completion of construction. The Contractor shall replace topsoil,
as applicable, and spread to its original contours in the wetland as passible with
no crown over the trench. Any excess spoil shall be remaved from the wetland.
The Contractor shall stabilize wetland edges and adjacent upland areas by
establishing permanent erosion control measures and re-vegetation, as
applicable, during final clean up,

For each standard wetland crossed, the Contractor shall install a permanent
slope breaker and trench breaker at the base of slopes near the boundary
between the wetland and adjacent upland areas. The Contractor shall locate the
trench breaker immediately upslope of the sicpe breaker.

In the absence of detailed re-vegstation plans or until the appropriate seeding
season for permanent wetland vegetation in standard wetlands, the Contractor
shall apply a temporarily cover crop on the construction right-of-way at a rate
adequate for germinatian and ground cover using annual ryegrass or oats unless
standing water is present. The Cantractor shall apply the temporary cover crop
during final clean up. For farmed wetlands, apply seeding requirements for
agricultural lands or as required by the Landowner.

The Contractor shall not use fertilizer, lime or mulch in wetlands unless required
in writing by the appropriate land management or state agency.
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6.7

Operations and Maintenance

Vegetation mainlenance shall not be conducted over the full width of the
permanent right-of-way in wetlands. However, to facilitate periodic pipeline
corrosion/leak surveys, a corridor centered on the pipeline and up to 30 feet wide
may be maintained in an herbacecus state. In addition, trees within 30 feet of
the pipeline greater than 18 feet in height may be selectively cut and removed
from the permanent right-of-way.

Herbicides and pesticides shall not be used in or within 100 feet of a wetland
except as allowed by the appropriate land management agency or state agency.

The success of wetland re-vegetation shali be monitored after construction until
wetland re-vegetation is successful except in circumstances where property is
purchased and developed.

Wetland re-vegetation shall be considered successful if the cover of herbaceous
and/or woody species is at least 80 percent of the type, density, and distribution
of the vegetation in adjacent wetland areas that were not disturbed by
construction. If re-vegetation is not successful at the end of 3 years, a remedial
re-vegetation plan shall be developed in consultation with a professional wetland
ecolagist to actively re-vegetate the wetland. Re-vegetation efforts shall continue
until wetland re-vegetation is successful.

7.0 WATERBODIES AND RIFARIAN LANDS

7.1

General

The Contractor shall comply with requiremenis of all permits issued for the
waterbody crossings by Federal, State or loca! agencies.

"Waterbody" includes any natural or artificial stream, river, or drainage with
perceptible flow at the time of crossing, and other permanent waterbodies such
as ponds and lakes:

s “"Minor Waterbody" includes ali waterbodies less than or equal to 10 feet wide
at the water's edge at the time of construction.

e "Intermediate Waterbody" includes all waterbodies greater than 10 feet wide
but iess than or equal to 100 feet wide at the water's edge at the time of
construction.

e "Major Waterbody" includes all waterbodies greater than 100 feet wide at the
water's edge at the time of construction.

In the event a waterbody crossing is located within or adjacent t¢ a wetland
crossing, the Contractor shall implement the provisions of Section 6, Wetland
Crossings, to the extent practicable.

The Contractor shall supply and install advisory signs in a readily visible location
along the construction right-of-way, a distance of approximately 100 feet on each
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side of the crossing and on all roads which provide direct construction access to
waterbody crossing sites. Signs shail be supplied, installed, maintained and then
removed upon completion of the project. Additionally, signs shall be supplied
and installed by the Contractor on zll intermediate and major waterbodies
accessible to recreational boaters warning boaters of pipeline construction
operaticns.

The Contractor shall not store hazardous materials, chemicals, fuels, lubricating
oils, or perform concrete coating within approximately 100 feet of any waterbody.
The Contractor shall not refuel construction equipment within 100 feet of any
waterbody. If the Contractor must refuel construction eguipment within 100 feet
of a waterbody, it must be done in accordance with the requirements outlined in
Section 3.

Throughout censtruction, the Contractor shall maintain adequate flow rates to
protect aguatic life and to prevent the interruption of existing downstream uses.

Keystone may allow medification of the following specifications as necessary o
accommodate specific situations or procedures. Any modifications must comply
with all applicable regulations and permits.

7.2  Easement and Work Space

The permanent easement, temporary work space, additional temporary work
space and any special restrictions shall be depicted on the Construction
Drawings. The work shall be confained within these areas and be limited in size
to the minimum required to construct the waterbody crossing.

The Contractar shall focate ail exira waork areas (such as staging areas and
additional spoil storage areas) at least 10feet from the water's edge if
practicable.

At all waterbody crossings, the Contractor shall install flagging across the
construction right-of-way at least 10 feet from the banks prior to clearing and
ensure that riparian cover is maintained where practicable during construction.

7.3 Vehicle Access and Equipment Crossings

The Contractor shall inspect equipment for fluid leaks prior to entering or
crossing over waterbodies.

Equipment bridges are not required at minor waterbodies unless dry crossing
procedures are specified or unless the waterbody supports a state designated

fishery.
Equipment crossings shall be constructed as described in Details 16, 17 and/or
18.
Equipment crossings shall be perpendicular to drainage bottoms whenever
possible.
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The Contractor shall be responsible for the installation, maintenance and removal
of all temporary access crossings including portable bridges, bridges made from
timber or mats, flumes, culverts, sand bags, subsoll, or coarse granular material
and riprap.

The Contracter shall ensure that cuiveris and fiumes are sized and installed of
sufficient diameter to accommodate the existing flow of water and those that may
potentially be created by sudden runoffs. Flumes shall be installed with the inlet
and outlet at natural grade if possible.

Where bridges, culverts or flumes are installed across the working area, the
Contractor shaill be responsible for maintaining them {e.g. preventing collapse,
clogging or filting). All flumes and culverts shall be removed as soon as possible
upon completion of construction

The width of the temporary access road across culverts and flumes and the
design of the approaches and ramps shall be adequate for the size of vehicle
and equipment access required. The ramps shall be of sufficient depth and
constructed to prevent collapse of the flumes, and the approaches on both sides
of the flume shall be feathered.

Where culverts are installed for access and a waterbody is expected ar possibly
shall be constructed by the dry flume method, the culvert shall be of sufficient
length to convey the stream flow through the construction zone.

The Contractor shall maintain equipment bridges to minimize soil from entering
the waterbody.

7.4  Waterbody Crossing Methods

Construction methods pertinent to waterbody crossings are presented below.
Selection of the most appropriate method at each crossing shall be depicted on
the Construction Drawings but may be amended or changed based on site-
specific conditions (l.e., environmental sensitivity of the waterbody, depth and
rate of flow, subsurface scil conditions, site specific construction considerations,
and the expected time and duration of construction) at the time of crossing. Each
waterbody crossing shall be accomplished using one of the following construction
methods:

» Non-flowing Open Cut Crossing Methed - (Detail 11)
Flowing Open Cut Crossing Method — Minor, Intermediate or Major
Waterbody - (Detail 12)

» Flowing Open Cut Crossing — Dry Flume Method - (Detail 13)
+ Flowing Open Cut Crossing — Dry Dam and Pump Method - (Detail 14)
» Horizontal Directional Drill Crossing - (Detail 15)
« Harizontal Bare Crossing - (Detail 21)
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7.4.1 Non-flowing Open Cut Crossing Method

The Contractor shall utilize the Non-flowing Open Cut Crossing Method
(Detail 11} for all waterbody crossings (ditches, gullies, drains, swales,
efc.) with no perceptible flow at the time of consfruction. Should site
conditions change and the waterbody is flewing at the time of
construction, the Contracter shal! install the crossing utilizing the flowing
open cut crossing method unless otherwise approved by Keystone.

7.42 Flowing Open Cut Crossing Method of Minor, Intermediate and Major
Waterbodies

For minor waterbody crossings, except where the flume method is used,
the Contractor shail complete construction in the waterbady (not including
blasting, if required} as shown on Detail 12 within 24 hours if practicable.

For intermediate waterbodies, the Contractor shall attempt to complete
trenching and backfill work within the waterbedy (not including blasting if
required) within 48 hours if practicable as shown on Detail 12.

The Contractor shall construct each major waterbody crossing in
accordance with a Site Specific Plan as shown in the Construction
Crawings. The Contractor shali complete in-stream construction activities
as expediently as practicable.

7.4.3 Flowing Open Cut Crossing — Dry Flume Method

Where required, the Contractor shall utilize the Flowing Open Cut
Crossing — Dry Flume Method as shown on Detail 13 with the following
"dry ditch" technigues:

s flume pipe shall be installed after blasting (if necessary), but before
any trenching;

« sand bag or sand bag and plastic sheeting diversion structure or
equivalent shall be used to develop an effective seal and fo divert
stream flow through the fiume pipe (some modifications to the stream
bottom may be required in order to achieve an effective seal);

« flume pipe(s) shall be aligned to prevent bank erosion and streambed
scour;

« flume pipe shall not be removed during trenching, pipe laying, or
backfilling activities, or initial streambed restoration efforts; and

« all flume pipes and dams that are not also part of the equipment
bridge shall be removed as soon as final clean up of the stream bed
and bank is complete

7.4.4 Flowing Open Cut Crossing — Dry Dam and Pump Method

Where specified in the construction drawings, the Contractor shall utilize
the Flowing Open Cut Crossing — Dry Dam and Pump Method as shown
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on Detail 14. The dam and pump crossing method shall meet the
following performance criteria:

« sufficient pumps shall be used to maintain 1.5 times the flow present
in the stream at the time of construction;

« at least one back up pump must be available on site;

« dams shall be constructed with materials that prevent sediment and
other pollutants from entering the waterbody (e.g., sandbags or clean
gravel with plastic liner),

» screen pump intakes shail be installed;

» streambed scour shall be prevented at pump discharge; and dam and
pumps shall be monitored to ensure proper operation thraughout the
waterbody crossing.

7.4.5 Horizontal Directional Drill Crossings

Where required, the horizontal directional drill method as shown on
Detail 15 shall be utilized for designated major and sensitive waterbodies.
The Contractor shall construct each directional drill waterbody crossing in
accordance with a Site Specific Plan as shown in the Construction
Drawings.

Drilling fluids and additives utilized during implementation of a directional
drill shall be non-taxic to the aguatic environment.

The Contractor shall develop a contingency plan to address a frac-out
during a directional drill. The plan shall include instructions for monitaring
during the directional drill and mitigation in the event that there is a
release of drilling fluids. Additionally, the waterbody shall be monitored
downstream by the Contractar for any signs of drilling fluid.

The Contractor shall dispose of all drill cuttings and driling mud at a
Keystone-approved location. Disposal options may include spreading
over the construction right-of-way in an upland location approved by
Keystone, hauling to an approved licensed landfill, or other site approved
by Keystone.

7.4.6 Horizontal Bore Crossings

Where required, the horizontal bore method as shown on Detail 21 shall
be utilized for crossing waterbodies. The Contractor shall construct each
horizontal bore waterbody crossing in accordance with a Site Specific
Plan as shown in the Construction Drawings.

7.5  Clearing

Except where rock is encountered and at non flowing open cut crossings, all
necessary equipment and materials for pipe installation must be on-site and
assembled prior to cammencing trenching in a waterbody. Al staging areas for
materials and equipment shall be located at least 10 feet from the waterbody
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edge. The Confractor shall preserve as much vegetation as possible along the
waterbody banks while allowing for safe eguipment operation.

Clearing and grubbing for temporary vehicie access and equipment crossings
shall be carefully controlled to minimize sediment entering the waterbady from
the construction right-of-way.

Clearing and grading shall be performed on both sides of the waterbedy prior to
initiating any trenching work. All trees shall be felled away from watercourses.

Plant debris ar soil inadvertently deposited within the high water mark of
waterbodies shall be promptly removed in 2 manner that minimizes disturbance
of the waterbody bed and bank. Excess floatable debris shal! be removed ahove
the high water mark from areas immediately above crossings.

Vegetation adjacent to waterbodies which are to be installed by horizontat
directional drill or boring methods shall not be disturbed except by hand clearing
as necessary for drilling operations.

7.6 Grading

The construction right-of-way adjacent to the waterbody shall be graded so that
scil is pushed away from the waterbody rather than fowards it when possibie.

In order to minimize disturbance to woody riparian vegetation within extra
workspaces adjacent to the construction right-of-way at waterbody crossings, the
Contractor shall minimize grading and grubbing of waterbody banks. Grubbing
shall be limited to the ditchline plus an appropriate width to accommodate the
safe installation of vehicle access and the crossing to the extent practicable.

7.7  Temporary Erosion and Sediment Control

The Contractor shall install sediment barriers across the entire construction right-
of-way at all flowing waterboedy crossings.

The Contractor shall install sediment barriers immediately after initial disturbance
of the waterbody or adjacent upland. Sediment barriers must be properly
maintained throughout construction and reinstalled as necessary (such as after
backfilling of the trench) until replaced by permanent erosion controls or
restoration of adjacent upland areas is complete.

Where waterbodies are adjacent to the construction right-of-way, the Contractor
shall install sediment barriers along the edge of the construction right-of-way as
necessary to contain speil and sediment within the construction right-of-way.

7.8  Trenching

The following requirements apply to alt waterbody crossings except those being
installed by the non-flowing open cut crossing method.
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All equipment and materials shall be on site before trenching in the active
channel of ali minor waterbodies containing state designated fisheries, and in
intermediate and major waterbodies. All activities shall proceed in an orderly
manner without delays until the trench is backfiled and the stream banks
stabilized. The Contractor shall not begin in-stream activity until the in-stream
pipe secticn is complete and ready to be installed in the waterbody.

The Confractor shail use trench plugs at the end of the excavated trench to
prevent the diversion of water intc upland portions of the pipeline trench and to
keep any accumulated upland trench water out of the waterbady. Trench plugs
must be of sufficient size to withstand upsiope water pressure.

The Contractor shall conduct as many in-stream activities as possible from the
banks of the waterbodies. The Contractor shall limit the use of equipment
operating in waterbodies to that needed to construct each crossing.

The Contractor shall place all spoil from minor and intermediate waterbody
crossings, and upland spoil from major waterbody crossings in the construction
right-of-way at ieast 10 feet from the water's edge or in additional extra work
areas. No trench spoil, including spoil from the portion of the trench across the
stream channel, shall be stored within a waterbody unless the crossing cannot be
reasonably completed without doing so.

The Contractor shall install and maintain sediment barriers around spoil piles to
prevent the flow of spoil into the waterbody.

Spoil removed during ditching shall be used to backfill the trench usually with a
backhoe, ctamshell or a dragline working from the waterbody bank. Sand, gravel,
rockshield, or fill padding shali be placed around the pipe where rock is present
in the channel bottom.

7.9  Pipe Installation

The following requirements apply to all waterbody crossings except those being
installed by the non-flowing open cut crossing method.

A "free stress” pipe profile shall be used at all minor, intermediate, and major
waterbodies with gradually sloping stream banks. The "box bend" pipe profile
shall be used for intermittent and major waterbodies with steep stream banks.

The trench shall be closely inspected to confirm that the specified cover and that
adequate bottom suppoert can be achieved, and shall require Keystone approval
prior to the pipe being installed. Such inspections shall be performed by visual
inspection and/or measurement by a Keystone Representative. in rock trench,
the ditch shall be adequately padded with clean granuiar material to provide
continuous support for the pipe.

The pipe shall be pulled into position or lowered into the trench and shail, where
necessary, be held down by weights, as-built recorded and backfilled
immediately to prevent the pipe from floating.
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The Contractor shall provide sufficient approved lifting equipment to perform the
pipe instaliation in a safe and efficient manner. As the coated pipe is lowered in,
it shall be prevented from swinging or rubbing against the sides of the trench.
Only praperly manufactured slings, belts and cradies suitable for handling coated
pipe shall be used. Al pipes shall be inspected for coating flaws and/or damage
as it is being lowered into the trench. Any damage fo the pipe and/or coating
shall be repaired.

7.10 Backfilling

The following requirements apply to all waterbody crossings except those being
installed by the non-flowing open cut crossing method.

Trench spoil excavated from waterbodies shall be used to backfill the trench
across waterbodies.

After lowering-in has been completed, but before backfilling, the line shall be re-
inspected to ensure that no skids, brush, stumps, trees, boulders or other debris
is in the trench. |f discovered, such materials or debyris shall be removed from
the trench prior to backfilling.

For each major waterbody crossed, the Contractor shall install a trench breaker
at the base of slopes near the waterbody unless otherwise directed by Keystone
based on site specific conditions. The base of slopes at intermittent waterbodies
shall be assessed an-site and trench breakers installed only where necessary.

Slurred muck or debris shall not be used for backfill. At locations where the
excavated native material is not acceptable for backfill or must be supplemented,
the Contractor shall provide granular material approved by Keystone.

if specified in the Construction Drawings, the top of the backfill in the stream shall
be armored with rock riprap or bio-stabilization materials as appropriate.

7.11 Stabilization and Restoration of Stream Banks and Slopes

The strearmn bank contour shail be re-established. All debris shall be removed
from the streambed and banks. Stream banks shall be stabilized and temporary
sediment barriers shall be installed within 24 hours of completing the crossing if
practicable.

Approach slopes shall be graded to an acceptable slope for the particular soil
type and surface run off controlled by installation of permanent slope breakers.
Where considered necessary, the integrity of the slope breakers shall be ensured
by lining with erosion contro!l blankets.

Immediately following reconstruction of the siream banks, the Contractor shall
install seed and flexible channel liners on waterbody banks as shown in Detail
19.

If the original stream bank is excessively steep and unstable andfor fiow
conditions are severe or if specified on the Construction Drawings, the banks
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shall be stabilized with rock riprap, gabions, stabilizing cribs, or bio-stabilization
measures to protect backfill prior to reestablishing vegetation.

Stream bank riprap structures shall consist of a layer of stone, underlain with
approved filter fabric or a gravel filter blanket in accordance with Detail 20.
Riprap shall extend from the stabilized streambed to the top of the stream bank,
where practicable, native rock shall be utilized.

Bio-stabilization technigues which may be considered for specific crossings are
shown in Details 22, 23, and 24.

The Contractor shall remove equipment bridges as soon as possible after final
clean up.

8.0 HYDROSTATIC TESTING

8.1

8.2

Testing Equipment Location

The Contractor shail provide for the safety of all pipeline construction personnel and
the general public during hydrostatic test operations by placing warning signs in
popuiated areas.

The Contractor shall locate hydrostatic test manifolds 100 feet outside wetlands
and riparian areas to the maximum extent practicable.

Test Water Source and Discharge Locations

Keystone is responsible for acquiring all permits required by federai, state and local
agencies for procurement of water and for the discharge of water used in the
hydrostatic testing operation. Keystone shall provide the Contractar with a copy of
the appropriate withdrawal/discharge permit for hydrostatic test water. The
Contractor shall keep the water withdrawal/discharge permit on site at all times
during testing operations.

Any water obtained or discharged shall be in compliance with permit notice
requirements and with sufficient notice for Keystore's Testing Inspector to make
water sample arrangements prior t¢ obtaining or discharging water. In some
instances sufficient quantities of water may not be available from the permitied
water sources at the time of testing. Withdrawal rates may be limited as stated by
the permit. Under no circumstances shall an alternate water source be used without
prior authorization from Keystone,

The Contractor shall be respensible for obtaining any required water analyses from
each source to be used in sufficient time to have a lab analysis performed prior to
any filing operations. The sample boltle shall be sterilized prior to filling with the
water sample. The analysis shail defermine the pH value and total suspended
solids. Each bottie shall be marked with:

» Source of water with pipeline station number
« Date taken
s Laboratory order number
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+ Name of person taking sample

Staging/work areas for filling the pipeline with water shall be located a minimum of
50 feet from the waterbody or a wetland boundary if topographic conditions permit.
The Contractor shall install temporary sediment filter devices adjacent to ail streams
that runoff may enter.

The Cantractor shall screen the intake hose to prevent the entrainment of fish or
debris. The hose shall be kept off the bottom of the waterbody. Refueling of
construction equipment shall be conducted a minimum distance of 100 feet from the
stream ar a wetland. Pumps used for hydrostatic testing within 100 feet of any
waterbody or wetland shall be operated and refueied in accordance with Section
3.

The Contractor shall maintain adequate flow rates in the waterbody to protect
aquatic life, provide for all waterbody uses, and provide for downstream
withdrawals of water by existing users.

The Contractor shall not use chemicais in the test water. The Contractor shall not
discharge any water containing oil or other substances that are In sufficient
amounts as to create a visible color fiim or sheen on the surface of the receiving
waler.

Potential hydrostatic water sources for the mainline and the Cushing Extension are
as follows:
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Table 1 — Mainline Drainage Basins and Water Sources

Drainage Basins & Approximate Location Where Pipeline Crosses
Water Sources Water Source (Mile Post)
Fembina River 7
Tongue River 17
Carter Creek 24
Branch Forest River 46
Sheyenne River 167
Logen Dam 290
Nat'l Wildlife Prod. Arga 351
Rock Creek 3568
Lutz Lake 363
Wolf Creek 387
James River 417
Missouri River 431
Elk Horn River 498
Shell Creek 527
| Platte River 537
Big Blue River 568
West Fork Big Blue River 587
Big Blue River 652
Missouri River 743
Grand River 834
Mussel Fork River 850
Mussel Fark River 856
Silver Creek (East Fork) 865
" South Fork Salt River 912
Culver River 972
| Pardenne Creek Runs Into Miss. River 588
Mississipni River 1014
Cahokie Cresk 1020
Shoal Creek 1048
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Table 2 - Cushing Extension Drainage Basins and Water Sources

Drainage Basins & Approximate Location Where Pipeline Crosses
Water Sources Water Source (Mile Post)
Little Blue River 42
Republican River 621
- ]
Smokey Hill River 762
Cottanwood River 117.0
Whitewater River 158.0

Stewart Creek (0.3 miie upstream of Walnut River) 185.1

Arkansas River 206.1
Salt Fork Arkansas River 238.5
Cimarron River 284 4

Selected road, railroad, and river crossing pipe sections may be specified to be
pre-tested for a minimum of 4 hours, The water for pre-testing of any road and
railrcad crossings shall be hauled by a tanker truck from an approved water
saurce. Water for pre-testing of a river crossing may be hauled or taken from the
respective river if it is an approved water source. Since the volume of water
utitized in these pretests shall be relatively small, the water shall be discharged
overland along the construction right-of-way and allowed to soak into the ground
utitizing erosion and sediment control mitigative measures.

Selection of fina! test water sources will be determined based on site conditions
at the time of construction and applicable permits.
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8.3 Filling the Pipeline

After final positioning of the pipe, the Contractor shall fill the pipe with water. Pipe
ends shall not be restrained during the fill. The fill pump shall be set cn a metal
catch pan of sufficient dimensions to contain all leaking lubricants or fue! and
prevent them from entering the water source. The suction inlet must be placed in
a screened enclosure located at a depth that shail not allow air to be drawn in
with the water. The screened enclosure shall be such that the fill water is free of
organic or particulate matter.

The Contractor shall provide a filter of the backflushing or cartridge type with a
means of cleaning without disconnecting the piping. The filter shall have the
specifications of 100 mesh screen. If the cartridge type is used, a sufficient
quanfity of cartridges shall be cn hand at the filter location. The Contractar shall
install the filter between the fill pump and the test header. The Contractor shall
be responsible for keeping the backflush valve on the filter closed during the
filling operation. The Contractor shall be responsible for the proper disposal of
materials backfiushed from the filter or filter cartridges. The Contractor shall not
be allowed to backflush the filter into the stream or other water source.

During water-filing of the pipeline, the Contractor shall employ the use of fill
pumps capable of injecting water info the pipeline at a maximum rate of
approximately 0.7 to 1.0 mile per hour, except as limited by permits or the
maintenance of adequate flow rates in the waterbody, as indicated
approximately as follows:

Nominal OD Max. GPM
30" 3000

The Contractor shall restrict flow rates if necessary to protect aquatic life, provide
for all waterbody uses, and provide for downstream withdrawals of water by
existing users.

8.4 Dewatering the Pipeline

The Contractor shall comply with state-issued NPDES permits for discharging
test water.

The Contractor shall not discharge any water containing oil or other substances
that are in sufficient amounts as tc create a visible color film on the surface of the
receiving water.

The Contractor shall not discharge into state-designaied exceptional value
waters, walerbodies which provide habitat for federally listed threatened or
endangered species, or waterbodies designated as public water supplies, uniess
appropriate Federal, State, and Iocal permitting agencies grant written
permission.
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The Contractor shall calculate, record and provide to Keystone the day, date,
fime, iccation, total volume, maximum rate and methods of all water discharged
to the ground or to surface water in association with hydrostatic testing.

The Contractor shall regulate the pig velocity discharge rate (3000 gpm
maximum), use energy dissipation device(s), and install sediment barriers, as
necessary, to prevent erosion, streambed scour, suspension of sediments, or
excessive stream fiow. Water must be disposed of using goed engineering
judgment so that all federal, state, and local environmenta! standards are met.
Dewatering lines shall be sufficient strength and be securely supported and tied
down at the discharge end to prevent whipping during this operation.

Te reduce the velocity of the discharge, The Contractor shall utilize an energy-
dissipating device described as follows:

8.4.1 Splash Pup

A splash pup consists of a piece of large diameter pipe (usually over 20"
0.D.} of variable length with both ends partially blocked that is welded
perpendicularly to the discharge pipe. As the discharge hits against the
inside wall of the pup, the velocity is rapidly reduced and the water is
allowed to flow out either end. A variation of the splash pup concept,
commonly called a diffuser, incorporates the same design, but with
capped ends and numerous holes punched in the pup lo diffuse the
energy.

842 Splash Plate

The splash plate is a quarter section of 36-inch pipe welded to a flat plate
and attached tc the end of a 6-inch discharge pipe. The velocity is
reduced by directing the discharge stream into the air as it exits the pipe.
This device is also effective for most overland type discharge.

8.4.3 Plastic Liner

In areas where highly erodible soils exist or in any low flow drainage
channel, it is a commeoen practice to use layers of visqueen {or any of the
new construction fabrics currently available) to line the receiving channel
for a short distance. One anchoring method may consist of a smal! load
of rocks to keep the fabric in piace during the discharge.

8.4.4 Straw Bale Dewatering Structure

Straw bale dewatering structures are designed te dissipate and remove
sediment from the water being discharged. Straw bale struciures are
used for on-land discharge of wash water and hydrostatic test water and
in combination with other energy dissipating devices for high volume
discharges. A straw bale dewatering structure is shown In Detail 6.
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9.0 DRAWINGS AND FIGURES

Detail 1 Typical Silt Fence Barrier
Detail 2 Typical Straw or Hay Bale Barrier
Detail 3 Permanent Slope Breakers (Water Bars)
Detail 4 Erosion Control Matting Installation
Detail 5 Typical Dewatering Filter Bag
Detail 6 Typical Straw Bale Dewatering Structure
Detail 7 Typical Permanent Trench Breakers
Detail 8 "Dry" Wetland Crossing Method
Detail 8 Standard Wetland Crossing Method
Detail 10 Fush/Pull Wetland Crossing Method
Detail 11 Non-Fiowing Water Body Crossing Methed
Detail 12 Typical Flowing Waterbody Crossing Method
Detail 13 Typical Dry Flume Crossing Method
Detail 14 Typical Dam & Pump Crossing
Detail 15 Typical Horizontal Drilt (HDD) Site Plan & Profile
Detail 16 Typical Temparary Bridge Crossing
Detail 17 Typical Flume Bridge Crossing
Detail 18 Typical Railcar Bridge Crossing
Detail 19 Flexible Channel Liner Installation
Detail 20 Typical Rock Rip-Rap
Detail 21 Typical Road Bore Crossing
Detail 22 Streambank Reclamation — Brush Layer In Cross Cut Slope
Detail 23 Streambank Reclamation — Log Wall
Detail 24 Streambank Reclamation — Vegetated Geotextile Installation
Detail 25 Typical ROW Layout/Scil Handling
Detail 26 Header/Main Crossovers of Keystone Pipeline
Detail 27 Relocate/Replace Drainage Header/Main
Detail 28 Temporary Drain Tile Repair
Detail 29 Permanent Repair Method of Drain Tiles
Figure 1 Typical Site Specific Plan
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SECTION A—A

PERMANENT SLOPE BREAKER DETAIL

NOTES:

1. PERMANENT SLOPE BREAKERS TQO PROVIGE POSTIVE DRAINAGE TO A STABILUZED OUTLET.
2. INSTALLATION SPECIFICATIONS TO BE MODIFIED BY KEYSTONE AS NECESSARY TO SUIT ACTUAL

SITE GONDITIONS.
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SECTION B-B

NOTES:

. INSTALL MATTING IN ACCORDANGCE WITH MAMUFACTURER'S (WSTRUCTIONS.
. PREPARE SOIL BEFORE INSTALLING MATTING, INCLUDING GRADING, REMOVAL OF LARGE ROCKS AND

DEBRIS, AND THE APPLICATION OF SEED AND FERTIUZER W NOT USING PRE-SEEDED MATTING.

. EROSION CONTROL MATTING SHALL EXTEND COMPLETELY ACROSS DISTURBED AREAS TO PROTECT

EROBIBLE SURFACES.

. BEGIN AT THE TOP OF THE SLOPE BY ANCHORING THE MATTING IN A TRENCH.

BACKFILL AND COMPACT THE TRENCH AFTER STAPLING.

» ROLL THE MATTING DOWN THE SLOPE IN THE BIRECTION OF THE WATER FLOW.
- AS AN AITERNATIVE TC STAPLES, WOODEN STAKES CAN BE USED.
. ENSURE COMPLETE CONTACT BETWEEN THE WATTING AND THE SLOPE FACE.

AQDITIONAL STAPLES
CAN BE USE TO ELIMIMATE GAPS,

. INSTALLATION SPECIFICATIONS TO 8f MODIFIED BY KEYSTONE AS NECESSARY TO SUIT ACTUAL

SITE CONDITIONS.

FREFARED BY:
TROW ENGINEERING CONSULTANTS, ING. % g 7
1140 Matropallien Boulsrird, Sulb 200

Tallahazsan , Flarlda 3208 %:k
Phona: 11501405447 Trow
Fa: 450 285557

M, IO ) DATE

%‘}) TransCanada

BEDGETy L e

KEYSTONE PIPELINE PROJECT

EROSION CONTROL
MATTING INSTALLATION

L] ! BEMEAM ToaTonss nE'n']‘l!l'r_il’ i AMA 206

L4 | surn PO OLIATTUEHT 57 STATE Pl 5 k1P m TS

G XOT

s03ene DETAIL 4

GHATTIANG KURILE CHl by T LUECKTH Y

APTH Gy el By

-0 7000300 ALs ATG

TastrLaTRAtE
RG T, oy SO0 = B




412898 1043 Pu OST

ML S~ N 03 g

SLOPE © TC 10%

2"x2" STAKES OR REBAR (FYF.)

SEDIMENT AND WATER
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FILTER BHAG
e GEOTEXTILE
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SECTION

FILTER BAG

NOTES:

t.

2.

PLACE FILTER BAG ON 5
GEQTEXTILE FABRIC T0 e
PREVENT PUNCTURING @ —/‘\/’\/\/_.. E
L
t
STAKES (TYP.) \’\/\/‘
DOWNSLOPE
DISCHARGE CLAMP
LINE PLAN
MANUFACTURED FILTER BAGS ARE A SUITABLE ALTERNATIVE TQ STRAW BALE STRUCTURES FOR TRENCH DEWATERING,
FILTER BAGS SHALL BE INSTALLED AS SPECIFIED BY THE MANUFACTURER.
INSTALLATION SPECIFICATIONS TO BE MODIFIED BY KEYSTONE AS MNECESSARY TO SUIT ACTUAL SHE CONRITIONS,
PREPARED BY: " ’
TROW ENGINEERING CONSULTANTS, INC. . jr o -
1300 Ma brapaltan Boievard, uita 200 .;::,M i% TransCanada
Tollshasars , Flarlde 32220 e .
Fhomnel 10503055041 Trow : by bgsinnys 4nefodiver
Fax: $-850 G055 KEYSTONE PIPELINE PROJECT
L fl_.li\ﬂ!lUH OATE
e _ TYPICAL DEWATERING
. i _ FILTER BAG
_____ N T A srrsi ) e o
[ LR ELTTN JOE BER ADTIPIY G 4TITE Thin% HAA 1T TI040 SnlfoE DETAIL 5
CR ARG LULIEER - EE.,&&\‘N L1 ENLCRED 0 APFEeysl iy
-80-P-7000-200 ALS G RG 7 0, - saiem




q YW TN PU TR

GENTLE SLOPE-
NATURAL. GRADE

2" x 2" STAKES
% 7r- OR REBAR (TYP.)

Malnock FILL, TIMBER OR
WOVEN GEGTILE
SPILL PAD

NATURAL GRADE

t GENTLE SLOPE-

=

2 L
STAKES OR REBAR

PLAN eedbe e
SCALE: M.LS. . - — - RECESS
IR \S2 o) A
)
NQOTES: -

INSTALL A STRAW BALE DEWATERING STRUCTURE WHEREVER {7 IS NECESSARY AND AS DIRECTED HY THE
ENVIRONMENTAL INSPECTOR TO PREVENT THE FLOW OF HEAVILY SAT LADEM WATER INTO WATERBODIES
OR WETLAMNDS,

DISCHARGE SITE SHOULD BE WELL VEGETATED AND LOCATED AT LEAST 5D FEET FROM ANY WATERBOOY. THE
TOPQGRAPHY OF THE SITE SHOULD BE SUCH THAT WATER WILL FLOW INTO THE DEWATERING STRUCTURE AND
AWAY FROM ANY WORK AREAS. THE AREA DOWNSLOPE FROM THE DEWATERING SME MUST BE REASONABLY FLAT
OR STABILIZED BY VEGETATION OR OTHER MEANS TO ALLOW THE FLTERED WATER TO CONTINUE AS SHEET FLOW.

DIRECT THE PUMPED WATER ONTO A STABLE SPILL PAD CONSTRUCTED OF ROCKFILL, WEIGHTEOQ TIMBERS, OR A
WOVEN GEQTEXTILE STARED TC THE GROUND SURFAGE, SUCH AS MIRAR 800X, TERRAFIX 400W, OR A COMPANY
APPROVED EQUIVALENT. DEYOND THE SPILL FAD FORGE THE DISCHARGE WATER INTO SHEET FLOW USING STRAW
BALES AMD THE NATURAL TOPOGRAPHY.

CISCHARGE RATES SHOULD BE SUCH THAT THE CAPACITY OF THE STRUCTURE WILL NOT BE EXCEEDED,

DISCHARGE WATER SMALL BE FORCED INTO SHEET FLOW IMMEDIATELY BEYOND THE SPILL PAD USING A COMBINATION
OF STRAW BALES AND THE NATURAL TOPOGRAPHY. RECESS STRAW BALES. DRIVE TWO

f2} STAKES OR REBAR INTO EACH BALF TO ANCHOR THEM IN PLACE.

INSTALLATION SPECIFICATIONS TC BE MODIFIED BY KEYSTONE AS NECESSARY TO SUIT ACTUAL SHE CONDTIONS.

PREPARED BY:

OW ENGIa CONS . 2 Y.
T ket g TANTS-ING, S @'@ fransCanada

Tallihawsna, Florids SO0R

Phanes 145 ‘st Trow foy ity dor fodien
Fax- $-4%) 385 530 KEYSTONE PIPELINE PROJECT
_.ho. : L Aneroy . DAE .

TYPICAL STRAW BALE
DEWATERING STRUCTURE

I | QEHEMAL Eiome ROVt | APnoegos | PROGECT:
‘. . IBUE D FOR DEPARTMERT DF STATE LM LLLALE con) SgaRaE DETA". 6
PR ALY R s DRAWH BY LHEZNED OY APMFROVED BY
H-00-P-7000-300 ALS JIG RG e ver 308 = 327w,




MRLD PN - 20- P-In0a-Xadry 4757004 TDAT1 M OOST

RO e S RLYS10RTL IR

SECTION
SCALE: NTS. ' -

SECTION 'B—B' o
SCALE: NT.S. SECTION "A—A’
SCALE:  NW.T.S.

NOTES:
1. TRENCH BREAXERS TO BE INSTALLED AS SHOWN ON THE CONSTRUCTION DRAWINGS, WHERE DESCRIBED IN THE PLAN,
AND AS DIRECTED BY KEYSTONE.

2, OPEN WEAVE HEMP OR JUTE SACKS SHALL BE FILLED WiTH AN AVERAGE 55 LBS. MIXTURE OF:
1; ONE 513 PART CEMENT AND SIX {5) PARTS SAND OR SUBSOL, OR
2) ONE (1} PART CEMENT, THREE (3) PARTS FLYASH, AND FIVE (S5) PARTS SAND OR SUBSOIL
3) SAND
WITH JUST SUFFICIENT WATER TO FERMIT MIXTURE TO EXUDE AND BOND SACKS TOGETHER.
TOPSOIL 1S NOT TO BE USED IN SACKS.

3. KEY EACH TRENCH HREAKER A MINIMUM OF ONE {1) FT. INTO BOTTOMS AND SIiDES OF TRENCHM,

4. FOAM TRENCH BREAKERS MAY BE USED IN UEU OF SAND SACK TRENCH BREAKERS.

5. INSTALLATION SPECIFICATIONS TO BE MODIFIED BY KEYSTOMNE AS NECESSARY TO SLHT ACTUAL
S[TE CONDITIONS.
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PLAN VIEW

CONSTRUCTION PROCEDURES:

IF A WETLAND IS BEING CULTIVATED AND BEING FARMED, NO WETLAND CONSTRUCTION PROCEOURES ARE REQUIRED,
FLAG WETLAND BOUNDARIES PRIGR TO CLEARING.

NGO REFUELING OF MOBILE EQUIPMENT IS ALLOWED WITHIN 100 FEET OF WETLAND. PLACE “NO FUEUNG" SIGN
POSTS APFROXIMATELY 100 FEET BACK FROM WETLAND BOUNDARY. REFUEL STATIONARY EQUIPMENT AS

PER KEYSTOME'S SPILL PREVENTION PROCEDURES.

INSTALL TEMPDRARY SLOPE BREAKER UPSLOPE WITHIN 1D0 FEET OF WETLAND BOUNDARY IF DIRECTED BY
KEYSTONE.

CONSTRUCT WHEN DRY, IF POSSIBLE. [F SITE BECOMES WET AT TIME OF TRENCHING, AVOID SQIL COMPACTION
BY UTILZING TIMBER RIP-RAP OR PREFADRICATED EQUIPMENT MATS.

AVOID ADQJACENT WETLANDS, INSIALL SEDIMENT BARRIERS {STRAW BALES AND/OR SILT FENCE) AT DOWN SLOPE
EDGE OF RIGHT-OF—WAY ALONG WETLAND EDGE IF EVIDENT, OTHERWISE INSTALL BARRIER ON GDTH EDGES.

RESTRICT RCOT GRUBBING TO ONLY THAT AREA OVER THE DITCHUME AND REMOVE STUMPS FROM WETLAND FOR DISPOSAL.

CONBUCT TRENCH UNE TOPSOIL STRIPPING {IF TOPSOIL IS NOT SATURATED). SALVAGE TOPSDIL TQ ACTUAL DOEPTH
OR A MAXIMUM DEFTH OF 12 [NCHES,

TRENCH THROUGH WETLANDS,

. PIPE SECTION TO BE FABRICATED WITHIN THE WETLAND AND ADJACENT TO ALIGNMENT, OR [N STAGING AREA

CGUTSIDE THE WETLANQ AND WALKED IN.

. LOWER—IN PIPE. PRIOR TG BACKFILUNG TRENCH, IF REQUIRED, TRENCH PLUGS SHALL BE INSTALLED AS REQUIRED.

BACKFHL TRENCH.

. RESTORE GRADE TO NEAR PRE—-CONSTRUCTION TOPOGRAPHY, REPLACE TOPSOIL AND INSTALL PERMANENT

EROSION CONTROL.

. IF UTIUZED, REMOVE TIMBER MATS DR FREFABRICATED MATS FROM WETLANDS UPON COMPLETION.
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CONSTRUCTION ROW

CONSTRUCTICN PROCEDURES:

[ ]

. FLAG WETLAND BOUNDARIES FRIOR TD CLEARING.
. NO REFUELING OF MOBILE EQUIPMENT IS ALLOWED WITHIN 10G FEET OF WETLAND. PLACE "NO FUELING" SIGN

POSTS APPROXIMIATLY 100 FEET BACK FRCOM WETLAND BOUNDARY. REFUEL STATIONARY EQUIPMENT AS PER
KEYSTONE'S SPILL PREVENTION PROCEDURES.

. INSTALL TEMPORARY SLOPE BREAKER UPSLOPE WITHIN 100 FEET OF WETLANG BOUNDARY IF MRECTED BY

KEYSTONE.

. INSTALL TIMBER MATS/RIP~RAP THROUGH ENTIRE WETLAND AREA. EQUIFMENT NECESSARY FOR RIGHT—OF—WAY

CLEARING MAY MAKE ONE (1) PASS THROUGH THE WETLAND BEFCRE MATS ARE [NSTALLED.

. AvolD ADJACENT WETLANDS, INSTALL SEDIMENT FARRIERS (STRAW BALES AND/OR SIET FENCE) AT DOWN SLOPF

EDGE OF RIGHT-OF-WAY AND ALONG WETLAND EDGE AS REQUIRED.

. RESTRICT ROOT GRUBBING TG ONLY THAT AREA OVER THE DITCHUNE AND DITCH SPOIL AREAS AND REMOVE

FROM WETLAND FOR DISPOSAL

. TOPSQIL STRIPPING SHALL NOT BE REQUIRED IN SATURATED SDIL CONDITIONS.
. LEAVE HARD PLUGS AT THE EOGE OF WETLAND UNTIL JUST PRIOR TG TRENCHING.

. PIPE SECTION MAY BE FABRICATED WITHIN THE WETLAND AND ADJACENT TO ALIGNMENT, OR IN STAGING AREA

OUTSIDE THE WETLAND AND WALKED IN.

, TRENCH THROUGH WETLANDS,

. LOWER—IN PIPE, INSTALL TRENCH PLUGS AT WETLAND EDGES AS REQUIRED AND BACKALL IMMEDIATELY,
. REMOVE TIMBER MATS OR PREFASRICATED MATS FROM WEVLANOS UFON COMPLETION.
. RESTORE GRADE TQ NEAR PRE—CONSTRUCTION TGPOGRAPHY, REPLACE TOPSOIL AND INSTALL PERMANENT

EROSION CONTROL
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SECTION "A-A"

PLAN VIEW

CONSTRUCHON PROCEDURES:

FLAG WETLAND BOUNDARIES PRIOR TCO CLEARING.

s

2. NO REFUEUING OF MOBILE EQUIPMENT IS ALLOWED WITHIN APPROXRATELY 100 FEET OF WETLAND. PLACE "NO FUELING” SIGN
POSTS 100 FEET BACK FROM WETLAND BOUNDARY. REFUEL STATIONARY EQUIPMENT AS PER KEYSTONE'S SPILL PREVENTION
FROCEDURES.

INSTALL TEMFORARY SLGPE BREAKER UPSEQPE WITHIN 100 FEET OF WETLAND BOUNDARY AS DIRECTED 8Y KEYSTONE.

4, RESTRICT ROOT GRUBBING TO ONWLY THE AREA GVER THE DTCHLINE.

5. TOPS0IL STRIPPING SHALL NOT BE REQUIRED N SATURATED SOIL CONDITIONS.

6. UTIUZE AMPHIBIOUS EXCAVATORS (PONTOON MOUNTED BACKHOES) OR TRACKED BACKHQES SUPPORTED BY FABRICATED TIMBER
MATS DR FLOATS TO EXCAVATE TRENCH. IF FABRICATED TIMBER MATS ARE WSED FOR STABILIZATION, THE BACKHOE SHALL
GRADUALLY MOVE ACROSS THE WETLAMD BY MCVING THE MAT FROM IMMEDIATELY BEHIND TQ {MMEDIATELY IN FRONT OF THE
BACKHOE'S PATH,

7. AVOID ADJACENT WETLANDS. INSTALL SEDIMENT BARRIERS (STRAW BALES AND/OR SILT FENGE) AT EOGE OF RIGHT--OF—WAY AND
ALDNG WETLAND EDGE IF PRACTICAL

B. FABRICATE PIPE IN STAGING AREA OUTSIDE THE WETLAND IN THE EXTRA WORK SPACE AS INDICATEC ON THE CONSTRUCTION

DRAWINGS,
9. LEAVE HARD PLUGS AT THE EDGE OF THE WETLAND UNTIL JUST PRIOR TO PIPE PLACEMENT,
t0. FLOAT RIPE IN PLACE, LOWER—IN, INSTALL TRENCH PLUGS AT WETLAND EDGES WHERE REQUIRED AND BACKFILL IMMEDIATELY.
13, REMODVE TIMBER MATS OR PREFABRICATED MATS OF NON—NATIVE MATERIAL FROM WETLANDS UPON COMPLETION,
12, RESTORE GRADE TO NEAR PRE-CONSTRUCTIGN TOPOGRAPHY AND INSTALL PERMANENT EROSION CONTROL.
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CONSTRUCTION _PROCEDURES:

1.

METHOR APPLIES TD CROSSINGS WHERE NO FLOWING WATER 1S PRESENT AT THE TIME QF CROSSING OR AS OTHERWISE
SHOWN ON THE CONSTRUCTION DRAWINGS.

CONTRACTOR MAY "MAINLINE THROUGH"™ THE CROSSING OR UP TO BOTH SIDES OF THE CROSSING: STRING, WELD, COAT
AND WEIGHT {IF NECESSARY), USING TME MAINLINE CREW WIH THE PIPE SKIDDED OVER THE CROSSING.

HD REFUELING OF MOHILE EQUIFMENT WITHIN APPROXIMATELY 100 FEET OF DRY CHANNEL, REFUEL STATIOMARY EQUIPMENT AS
PER KEYSTOME'S SPILL PREVENTION PROCEDURES,

INSTALLATION OF TEMPORARY EGQUIFMENT CROSSING IS OPTIONAL AT THE DISCRETION OF KEYSTOME.

IN AGRICULTURAL LAND, STRIP TOPSOIL FROM SPOIL STORAGE AREA. STOCKPILE TORSOIL AND SPQIL SEPARATELY.
TORPSOIL AMD SPCIL WILL NOT BE STQCKPILED N THE CROSSING CHANNEL AND WILL BE PLACED A MINIMUM OF
10 FEET FROM CROSSING BANKS WITHIN THE CONSTRUCTION RIGHT OF WAY.

CONSTRUCT SEDIMENT BARRIERS ACROSS THE ENTIRE CUMSTRUCTION RIGHT OF WAY FOLLOWING CLEARING AND GRADING AND
MAINTAIN UNTIL CONSTRUCTION OF THE CROSSING. ERDSION CONTROL MEASURES SHALL BE REINSTALLED IMMEDHATELY
FOLLOWING BACKFILLING OF TRENCH AND STARILUZATION OF BANKS. BARRIERS MAY BE TEMPORARILY REMOVED TO ALLOW
CONSTRUCTION ACTIMITIES BUT MUST BE REPLACED BY THE END OF EACH WORK DAY.

IN-STREAM SPCIL TO BE STORED OUT OF THE STREAM CHANNEL A MINIMUM OF 10 FEET FROM HIGH BANK AND WITHIMN
THE CONSTRUCTION RIGHT OF WAY.

BACKFILL WITH NATIVE MATERIAL.

. RESTORE CROSSING CHANNEL TQ APPROXIMATE FRE—-CONSTRUCTION PRORLE AND SUBSTRATE.

10. RESTORE CROSSING BANKS TO APPROXIMATE ORIGINAL CONDITION AND STABILIZE WiTH EROSION CONTROL.
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CONSTRUCTION PROCEDURES:

1.

RIGHT=0F~WAY BOUNDARIES AND WORK SPACE LIMITS SHALL BE CLEARLY DELINEATED. STAGING
FOR MAKEUP SHALL BE LOCATED A MINIMUM OF 10 FEET FROM WATERBODY,

CLEARING LIMITS WILL BE CREARLY DELINEATED AND A 10 FOOT VEGETATIVE BUFFER STRIP BETWEEN
CISTURBED AREA AND THE WATERBODY SHALL BE MAINTAINED TD THE EXVENT ROSSIBLE. ALL
CLEARING SHALL BE MINIMIZED TO THE EXTENT FOSSIBLE AND TO ONLY THAT NECESSARY FOR
CONSTRUCTION. WOODY VEGETATION SHALL BE CUT AT GROUND LEVEL AND THE STUMPS/ROOTS
LEFT IN PLACE TO THE EXTENT FOSSIBLE.

TOPSOIL. SHALL BE STRIPPED FROM THE DIFCH LINE IN ALL WETLANDS RIFARIAN.

- CONTRACTOR SHALL INSTALL SiGNS APPROXIMATELY t00 FEET MINIMUM FROM EACH WATERBODY

AND WETLAND TO IDENTIFY THE HAZARDOUS MATERIALS EXCLUSION AREA.
ERQSION AND SECIMENT CONTROL

A. CONTRACTOR SHALL SUPPLY, INSTALL AND MAINTAIN SEDIMENT CONTROL STRUCTURES, AS
DEPICTED OR ALONG DOWN GRADIENT SIDES OF WORK AREAS AND STAGING AREAS SUCH THAT
NG HEAVILY SILT LADEN WATER ENTERS WATERBODY OR WETLAND.

H. NO HEAMILY SILT LADEN WATER SHALL BE DISCHARGED DIRECTLY OR INDIRECTLY INTO THE
WATERBODY. ALL ERGSION AND SEQIMENT CONTROL STRUCTURE LOCATIONS AS DEPICTED ARE
APFROXIMATE AND MAY BE ADJUSTEQ AS DIRECTED BY THE COMPANY INSPECTOR TO SUM
ACTUAL SITE CONDITIONS. SILT FENCE OR STRAW BALE [NSTALLATIONS SHALL INCLUDE
REMOVARLE SECTIONS TO FACILITATE ACCESS DURING CONSTRUCTICN,

C. SEDIMENT LADEN WATER FROM TRENCH DEWATERING SHALL BE DISCHARGED TO A WELL
VEGETATED UPLAND AREA, INTO A STRAW BALE DEWATERING STRUCTURE OR GEQTEXTILE FILTER
BAG, SEDIMENT CONTROL STRUCTURES MUST BE IN PLACE AT ALL TIMES ACROSS THE
DISTURBED CONSTRUCTION RIGHT OF WaY EXCEPT DURING EXCAVATION/INSTALLATION OF THE
GROSSING PIPE,

D. SOFT DITCH PLUGS MUST REMAIN M PLACE AT CONVEMIENT LOCATIONS TO SEPARATE MAINLINE
DITCH FROM THE WATERBODY CROSSING UNTIL THE WATER CROSSING IS INSTALLED ANP
BACKFILLED.

E. TRENCH BREAKERS ARE TO BE INSTALLED AT THE SAME SPACING AND IMMECIATELY UPSLOPE OF
PERMANENT SLOPE BREAKERS, OR AS DIRECTED BY THE COMPANY.,

CONTRACTOR SHALEL MAINTAIN HARD PLUGS IM THE DITCH AT THE WATERBODY UNTIL JUST PRIOR TO
PIPE INSTALLATION, CONTRACTOR SHALL EXCAVATE TRENCH AND INSTALL FIPE AS EXPEDIENTLY AS
PRACTICAL TO REDUCE THE DURATION OF WORK ACTIVITIES IN THE WATERBODY BED.

CONTRACTOR SHALL PLACE TRENCH SPOIL ONLY (N CERTIFICATER WORK SPACE AWD A MIMNIMUM OF
10 FEET FROM THE WATERBODY B8ANKS TO PREVENT ENTRY OF SPOIL INTC THE WATERBODY.
SPCIL SHALL BE CONTAINED AS NECESSARY USING EMMHER A STRAW BALE BARRIER OR AN

EARTH/ROCK BERM.

CONTRACTOR SHALL RESTORE THE WATERBODY AND BANKS TO APPROXIMATE PRECONSTRUCTION
CONTOURS, UNLESS OTHERWISE APPROVED BY THE COMPANY. CONTRACTOR SHALL INSTALL
PERMANENT EROSION AND SEDIMENT CONTROL STRUCTURES AS INDICATED. ANY MATERIALS
PLACED N THE WATEREOODY TG FACILITATE CONSTRUCTION SHALL BE REMOVED DURING
RESTQRATION. BANKS SHALL BE STABILIZED AND TEMPORARY SEDIMENT BARRIERS INSTALLED AS
SO00N AS POSSIBLE AFTER CROSSING, BUT WITHIN 24 HOURS OF COMPLETING THE CROSSING,
MAINTAIN A SILT FENCE OR STRAW BALE BARRIER ALONG THE WATERHODY AND WETLAND
BOUNDARIES UNTIL YEGETATION IS ESTABLISHED IN ADJAGENT DISTURBED AREAS.

VEHICLE CROSSING CAN BE CONSTRUCTED USING EMHER A FLUME CROSSING OR A TEMPORARY
BRIDGE. VEHICLE OROSSING ONLY REQUIREC IF STREAM SUPPORTS A STATE DESIGNATED FISHERY.
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PIPELINE BUFFER TO THE EXTENT POSSISLE
TRENCH
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BACKHOE
e “ SILT FENGE GATE TO BE CLOSED
INSTREAM AT NIGHT OR DURING RAINFALL
DITCH SPOIL
PLAN VIEW
FLUME LENGTH

TEMPORARY VEHICLE
CROSSIMG

l
PIPELINE ’
ENERGY DISSIPATOR—ROCK
ATRENCH | / SCOUR PROTECTION
FLOW — —Z= ’ L b=em —— ==

\—FLUME UNDER TEMPORARY

|IF TRENCH SIDES BECOME VEHICLE CROSSING
UNSTABLE AND COULD COLLAPSE, HEW PIPEUNE

ALLOW TRENCH TQ REFILL WITH

WATER AND PLACE FIPE

UNDERWATER.

SECTION 'A—A’

NOTES:
1.PIPELINE PLACEMENT WITHIN
RIGHT-OF —WAY CONCEPTUAL QNLY,
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CONSTRUCTION PROCEDURES:

1. MARK QUT AND MAINTAIN LIMITS OF AUTHQRIZED WORK
AREAS WITH_ FENCING OR FLAGGING TAPE TO AvOID
UNNECESSARY DISTURBANCE DF VEGETATION. ENSURE
EGQUIPHENT DFERATORS WORKING ON THE CROSSING HAVE
BEEN BRIEFED ABQUT THIS PLAN AND THE MEASURES
NEEDED TO PROTECT WATER QUALITY.

2.ALl NECESSARY EQUIFMENT AND MATERIALS TO BUILD THE
FLUME MUST BE ON SITE OR READILY AVAILABLE FRIQR
TO COMMENCING IN-WATER WORK.

3.70 THE EXTENT PDSSIBLE MAINTAIN A MIN?MUM 10 FT.
VEGETATWVE BUFFER STRIP DETWEEM DISTURBED AREAS
AND THE 'WATERCOURSE. INSTALL AND MAINTAIN A SILT
FENCE OR STRAW BALE BARRIER UPSLOPE OF THE BUFFER
STRIP ON EACH SIDE OF THE WATERCOURSE.

4 CONTRACTOR SHALL SUPPLY, INSTALY AND MAINTAIN SEOIMENT
L STRUCTU AS DEPICTED OR ALONG DOWN GRADIENT
D STAGING AREAS SUCH THAT NO
HEAVILY SILT LADEN WATER ENTERS STREAM.
a. NO _HEAVILY SILT LADEN WATER SHALL BE DISCHARGED DIRECTLY
INFD_ THE STREAM,
b. ERDSION AND SEDIMENT CONTROL STRLICTURE LOCATIONS. AS
DEPICTED ARE APPROXIWATE AND MAY B ST% AS g[RECTED

c. SILT FENCE OR STRAW BA
REMOVABLE SECTIONS TO  FACILITATE ACCESS DURING
CONSTRUCTION. UTILIZE STRAW BALE BARRIERS OHLY (N UEU
OF A SILT FENCE WHERE fREQUENT ACCESS IS REQUIRED.

d, SEDIMENT LADEN WATER FROM TRENCH DEWATERING SHALL BE

DISCHARGED TD A WELL VEGETATED UPLAND AREA INTO A STRAW
BALE DEWATERING STRUCTURE OR GEQTEXTILE F[LTER BAG

e. SEDIMENT CONTROL STRUCTURES MUST BE IN_PLAC
TIMES ACROSS THE DISTURBED PORTIONS OF THE RIG%TF—OF—WAY

3

EXCEPT DURING EXCAVATION /(NSTALLATION OF THE CROSSING PIPE,
COMVENIENT

f. SOFT_DMCH PLUGS MUST REMAIN IN F‘LACE AT
LOCATIONS TO SEPARATE MAINLINE DITCH FROM THE RIVER
gARESSiﬂ%DUNﬂL THE RAVER CROSSING 15 INSFALLED AND

5.PIPE SHALL BE STRUNG AND WELDED FOR READY INSTALLATION
PRIOR TQ WATERCQURSE TRENCHING.

6. FLUME CARACITY DURING DRY CROSSING SHALL BF SUFFICIENT
TQ ACCOMMODATE 1.5 TIMES THE FLOW MEASURED AT THE TIME
OF CONSTRUCTION PROVIDED THAT THE FLUMES Wikl HE 1N PLACE
NDOT MORE THAN 96 HOURS AND MO PRECIPITATION 1S FORECAST.
FLUME_CAPACTY FOR VEHICLE ACCESS SHALL BE SUFFTCIENT TOD

PASS THE 2 YEAR DESIGN FLOW OR THE FLOW REASCNABLY EXPECTED

TO OCCUR DURING THE INSTALLATION. EXCESS FLUMES REQUIRED FOR
lﬁ%g%gu-ll;%” ACCESS SHALL BE CAFPED DURING BRY CROSSING

7.ENSURE_THAT THE DAMS AND VEH[CLE—CRUSSING ARE LOCATED
FAR ENOUGH APART TO ALLOW FO WIOE EXCAVATIDN FLUMES
ARE T0_BE SET WTH 10 PERCENT OF THEIR AELOW
EAMBED LEVEL WHERE SOIL CONDIMONS PERMIT OTHERMSE
INSTALLED AT STREAM GRADE AND SLOPL}).

B.PLACE |MPERVIDUS DAMS AT EMJH END OF THE FLUME, UPSTREAM
FIAST, THEN DOWNSTREAM. EF'T&BLE ﬂLTERNATNES INCLUDE
GRAVEL WiTH RIP-RAP PRUTECT!GN STEEL PLATE ANO
ROCKFEL., DURING INSTALLATION. INSTALL AN MFER\HGUS MEMBRANE,
IF NECESSARY, TO LIMIT LEAKAGE, DAMS WMAY NEED HEYING INTD
THE BANK AND STREAMEED.

9.EXCAVATE TRENGH THROUGH PLUGS AND UNDER FLUME FROM BOTH
SIDES.  WORK IS 7O BE COMPLETED AS QUICKLY AS POSSIBLE,
a. LOWER [N FIFE BY PASSING UNDER FLUME AND BACKALL
IMMEDIATELY WITH SPOIL MATERIAL
b, [T IS NOT NEGESSARY TD DEWATER THE [N-STREAM TRENGH,
HOWEVER, DISPLACED WATER SHALL BE SUMPED TO A STAR(E
UPLAND AREA TO AVOID QVERTOPPING OF DAMS QURING PIPE
PLACEMENT.
c.|F THE SPOIL MATERIAL IS NOT SUMAELE, USE {MPORTED
CLEAN GRANULAR HMATERIAL
d.{F BLASTING |S REQUIRED, USE CONTROELED BLASTING TECH-
NIQUES TO PREVENT DAMAGE TO THE FLOW CONVEYANCE
SYSTEM. ALTERMATIVELY, BLASTING MAY BE ACCOMPLISHED
PRIOR TO FLUME INSTALLATION BY DRILLING THROUGH THE
OVERBURDEN.

10.EXCAVATED MATERIAL MUST NOT BE STOCKPILED WITHIN 10 FT.
OF THE WATERCOURSE. THIS MAJERIAL SHALL BE CONTAINED
TQ PREVENT SATLIRATEQ SOIL FROM FLOWING BACK INTD
THE WATERCOURSE.

11. DEWATERING OF THE ONLAND TRENCH SHOULD DCCUR IN A
STABLE VEGET/ ARFA A MINIMUM OF 50 FT. FROM ANY
WATERBDDY THE PUL!P DISCHARGE SHOULD BE DIRECTED
A STABLE SPILL PAD CONSTRUCTED OF ROCKFLL O
TIMHERS TO PREVENT LOCALIZED ERQSION. THE DISCH.ARGE
WATER SHOULD ALSD BE FORCED INTO SHEET FLOW
IMMEDIM’EL‘!’ BEYOND THE SF'ILL PAD BY USING STRAW BALES -
[} THE NATURAL TOFOGRAPHY.

12. FLUMES SHOULD BE REMOVED AS SOON AS PDSSIBLE, WHEN NO
LOMGER REOUIRED FUR PIFE LAYING OR FOR RDAD MECESS, IN
THE FOLLOWING M
0. REMOVE THE VEHICLE CROSSING RAMP. BANKS ARE TO BE
T CTED WITH

rLaw

CDNDI'HONS E.G., ERUSIDN CONTROL BLANKETS, CRIBEING,
ROCK TO THE MAXIMUM EXTENT FOSSIALE
BEFORE REMD\’]NG HE DAMS.

b. REMOVE DOWNSTREAM DAM.

t. REMOVE UPSTREAM DAM.

d. REMOVE FLUME.

e. COMPLETE DANK TRIMMING AND EROSIDN PROTECTION. IF
SANDBAGS ARE USED FOR THE DAMS, PLACE AND REMOVE BY
HAND TO AVOID EGUIPMENT BREAKIMG BAGS.

13, RESTORE THE STREAM BED AND BANKS TO
APPROXKIMATE PRE-CONSTRUCTION CONTOURS, BUT NOT TO
EXCEED 2 HORIZONTAL TO 1 ¥ ER'HC.AL
0.INSTALL PERMANENT ERQSION AN
SEDIMENT CONTROL STRUCTURES AS INDICATED CN A SITE

SHALL BE INSTALLED. ALTERNATIVELY, ROCK RIF-RAP SHALL

b.ANY MATERIALS PLACED IN THE STREAM TO FACILITATE
CONSTRUCTION SHALL HE REMOVED DURING RESTORATIOM,
BANKS SHALL BE STABILIZED AND TEMPORARY SEDIMENT
BARRIERS INSTALLED AS SOON AS POSSIBLE AFTER CROSSING,
BUT WITHIN 24 HOURS OF COMFLETING THE CROSSING,

T MAINTAIN & SILT FENCE OR STRAW GALE BARRIER ALONG

THE WATER COURSE UNTIL. VEGETANION IS ESTABLISHED IN

ADJACENT DISTURBED AREAS.
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FILTER /SCREEN \__ PIPELINE " SCOUR PROTECTION
‘ TRENCH -1 — RETAIN A 10 FT. VEGETATIVE
PUMP —- e L4 : k BUFFER TO THE EXTENT POSSIELE
I so"
m DISCHARGE LINE ,
SPOIL — '
CONTAINMENT
BERM
e ‘ SILT FENCE GATE 70 BE CLOSED
INSTREAM AT MIGHT QR DURING RAINFALL
DITCH SPOIL
S l
PLAN VIEW
TEMPORARY VEHICLE
FLUME /CULVERT UNDER CROSSING
TEMPORARY VEHICLE
CROSSING
DAM
PIRELINE TR ENERGY DISSIPATOR—ROCK
TRENCH L GRAl / SCOUR PROTECTION
— v
FLOW = it {1 i—(};b A —— S
NEW PIPELINE IF TRENGH SIDES BECUME
UNSTABLE AND COLLD COLLAPSE,
— SUMP LINED WITH ROCK ALLOW TRENCH TO REFILL WiTH
RIP-RAP |F NECESSARY WATER AND PLACE PIPE
TO REDUCE TURBIDITY UNDERWATER,
YA AT NOTES:
SECTION 'A—A 1.PIPELINE PLACEMENT WITHIN
RIGHT—OF—-WAY CONCEPTUAL ONLY.
2.SEE DETAL 140 FOR
CONSTRUCTION PROCEDURE
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. TO THE EXTENT POSSIBLE, MAINTAIN A MINIMUM 10 FEET

CONSTRUCTION PROCEDURES:

. WHERE NECESSARY, GETAIN FRIOR AFPROVAL BEFORE USING 10,

THE DAM AND PUME METH

. IF THERE I5 ANY FLOW IN THE WATERCOURSE, INSTALL

PUMPS 7O MAINTAIN STREAMFLOW AROUND THE BLOCKED 1
OFF. SECTIONS OF CHANNEL. ~THE PUMP IS TO_HAVE 1.5
TMES, THE PUNPING' CABAGITY. OF ANTICIPATED FLOW,
FUMP OF EGUAL GAPACITY IS TO BE
RERDILY AVALABLE AT ALL TMES AN ENERGY DISSIPATGR
IS TO BE BUILT TO ACCEPT PUMP DISCHARGE WiTH
CTREAMBED OR STREAVBANK ERDSION.  IF THE CROSSING
IS 'PROLONGED_ BEYOND ONE BAY FHE' OPERATION NEEDS
TO HE MONITOREG OVERNIGHT, 12

. SCHEDULE INSTREAM ACTMVMITY FOR LOW FLOW PERIODS IF
POSSIBLE

. MARK CUT AND MAINTAIN LI&'!ETS OF ﬁUTHORIZED W{JRK

EAS WTH FENCING OR FLAGGING TAPE T0"A
ONNECESSARY DISTURBANGE. OF VEGLIATION, - ERSURE
ERPUERT OPERATONS WORKING. OGN THE. CROSSING  FAVE
BEEN SRIEFED ABOUT THIS PLAN AND THE MEASURES
NEEDED O PROTECT WATER QUALITY. INSTALL PRE-WORK
SEDMENT CONTROL MEASURES AS SPECIFED IN THE PLAN.
ECESSARY EQUIPMENT AND MATERIALS TO BUID THE
Bakie ANG 7 PUMP WATER MUST BE ON-STTE OR READICY
AVALABLE PRIOR TQ COMMENCING IN_WATFR_CONSTRUCTION,
PIPE SHOULD HE STRUNG, WELDED AND COATED AND READY 13,
FOR INSTALLAFION PRIOR TO WATERCOURSE TRENCHING.

=

.CDNTRACTDR SHALL SUPPLY, INSTALL AND MAINTAIN SEDIMENT

CONTROL STRUCTURES, AS DEPICTED AND ALONG DOWN GRADIENT
SIDES OF WORK AREAS AND STAGING AREAS SUCH THAT NO
HEAVILY SILT LADEN WATER ENTER STREAM 14,

a. l“:‘l.ll_ HEAVIL;_RSJLT LADEN WATER SHALL BE BISCHARGED DIRECTLY

¢ EAM.
b, EROSIDN AND SEDIMENT CONTROL EI’RUCTURE LACATIONS AS
DE D ARE APPROX/MATE AND MAY BE ADMUSTED AS DIRECTED
CCIMFANY INSPECTOR TO ACTUAL SITE CONDITIONS.
,SILT FENCE R _STRAW BALE INSTALLATIONS SHALL INCLUDE
REMOVABLE SECTIONS TD FACIUThTE ACCESS DU
CONSTRUCTION. UTILIZE W BALF BARRIERS ONL‘l' IN LIEU
OF A SILT FENCE WHERE FREQUENT ACCESE IS REQUIREL.

. W

DISCHARGED io LL VEGETATED UPLAND AREA. INTO A STRAW

BALE OEWA TERING STRUCTURE OR GEO EX ILE FILTJER BAG.

LSEDQIMENT CONTROL STRUCTURES MUST BE N P CE AT ALL

TIMES ACROSS THE DISTURBED PORTIONS OF THE . RIGHT-OF—WAY

EXCEPT DURING EXCAVATION INSTALLATION OF THE CROSSING FIPE.

, SOFT_DHTCH_PLUGS MWUST REMAIN IN PLACE AT CONVEMIENT

LOCATICNS TO SEPARATE MAINLINE DITCH FROM THE RIVER

CROSSING UNTIL THE RIVER CROSSING IS INSTALLED AND

BACKFILLED. 15
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VEGETATVE BUFFER STRIP BETWEEN DISTURBED AREAS AND THE
WATERCOURSE, INSTALL AND MA[NT‘AIN A SILT FENCE URSLOPE
OF THE BUFFER STRIF ON EACH SIDE OF THE WATERCOURSE,
THE SAT FENCE SHOULD INCORPORATE REMUVADLE GATES AS
REQLIRED TO ALLOW ACCESS WHILE MAINTAIMING EASE
REPLACEMENT FOR OVERNIGHT OR DURING PERIODS OF RAINF.QLL

. CONSTRUCT A TEMPORARY SUMP UPSTREAM OF THE DAM AND

LINE WITH ROCKFILL IF A NATURAL POOL DOES NOT EXIST.
INSTALL THE PUMP OR PUMP INTAKE IMN THE POOE OR SUMP.
SE%RE'JEU%?ER ONTO AN ENERGY DISSIF’ATOR BOWNSTREAM

. EXCAVATED M&TERML MUST NOT BE SIQCKPILED WITHIN 10 FT,

OF THE WATERCOURSE, THIS MATERIAL MUST BE CONTAINEDR
WITHIN BERM CONTNNMENT WITH_SECONDARY SILT FENCE
PROTECTION TO PREVENT SATURATED SOIL FROM FLOWING
BACK [NTO THE WATERCDURSE.

. CHEMICALS, FLELS, LUBRICATING OILS SHALL NQT HE STORED

AND EQUIPMENT REFUELED WITHIN 100 FT, OF THE WATERBODY.
PUMPS ARE 10 BE REFUELED AS PER THE SPCC PLANS.

STEG!&JG AREAS ARE TO BE LOCATED AT LEAST

S EPGE Q"u"

AND SHAI_.L BE THE

CAVATION.
DURING DRY GROSSING.

. DEWATER AREA HETWEEN DAWS IF POSSIBLE.
SHOLLD OCDUR IN A STABLE VEGETA

5D FT. FROM ANY WATE BODY.

BE DISCI—MRGED ONTD
EROSION.  THE

GE WATE

FROM

10 FT.
HERE TOPOGRAPHIC CDNDI'ﬂCINS PERMIT)
INIMUK SIZE NEEDED.

. DAMS ARE TO BE MADE OF STEEL PLATE, !NFLATABLE PLASTIC
L. GRADED G

STREAM ENSURE THA M AND VERICLE CROSSING
ARE LOCATED FAR ENOUGH APART TO ALLOW FOR A WIDE
CAP FLUMES USED UNDER VEHICLE CROSSING

DEWhTERING

TIVE AREA A MINIMUM OF

ROCKFILL SANDEAGBGHERR TIMBERS TD PREVENT

THE PUMP DISCHARGE SHOULD
A STABLE SPILL PAD CONSTRUCTED OF
LOCALIZED
R_SHOULD ALSG HE FORCED

INTO SHEET FLOW IMMEDIATELY BEYOND THE SPILL PAD BY
STRAW HALES AND THE NATU

LISING

WATER SHALL NOT BE NJ_
DR WETLAND. IF

WED TO FLOW
NOT POSSIBLE TO

T
EXCAVATICN DUE TO SOLS WiH A

THE EXCAVATION AND PIPE PLACEMENT §
PUMP_ANY

THE S'I'ﬁNDI NG WATER,

RAL TUFDGRAPHY DISCHARGERD
INTO ANY WATERCOURSE
DEWATER THE

A
HIGH HYDRAULIC CONDUCTIVITY,

iSPLACE

S 10 B\E CARRIED OQUT IN

DESCRIBED ABOVE TO PREVENT OVERTOPPING OF DAMS
EXCAVATE TRENCH THROUGH PLUGS AND STRE&MBED FRDM

BOTH SiDES, RE—POSITIONING DISCHRR
THE TRENC

LDWER THE PIPE IN

HOS|
BACKFILL IMM EDLATELY

ESSARY.

DURING THIS COPERATION WORK |5 TO BE COMPLETED

QUICKLY AS POSSIBLE.

. CONTRACTOR SHALL RESTORE THE STREAM BED AND BANKS TOD

APPROXIMATE PRE--CONSTRUCTION CONTOURS, BUT NOT TO

EXCEED 2 HORIZONTAL TOC

1 VERTICAL.
a. CGNTRACTOR SHALL lNSTALL PERMANENT ERQSION AND
SEDIMENT CONTROL STRUCTURES AS INDICATED CON_A S

SPECIF]C BAS IN THE
FLEX]BLE CHANNEL LINER S

{TE
ABSEMCE UF SITE SPECIFIC INFOR-
H AS MAG C125 OR

C350 WHICH 18 CAPABLE. OF \FJI'I'I-ISTANDING ANTICIPATED FLDW

SHALL BE INSTALLED, ALTERNATIVELY,

BE INSTALLED,

o

ROCK RIP—-RAP S
. ANY MATERIALS PLACED IN THE STREAM TO FACILITATE

CONSTRUCTFON SHALL BE REMOVED DURING RESTORA ON.

ANKS SFMLL BE STABILIZED AND TEMPORARY S

E!AHR
c. MAINTAIN A SILT
THE WATER C

IWENT
5 INSTALLED AS SOOM AS POSSIBLE AFTER GRDSSING
SUT WITHIN 24 HOURS CIF COMPLETING THE L‘R aSsl

ADJACENT DIS’E‘URBED AREAS

EEN
GRIBEIING ROCK_RIP--RAP C.. DAMS
FIRST. KEER PUMP RUNNING UNTIL

TREAM Fl

ALO Ne

FENCE OR STRAW BALE HARRI
LURSE IJNTIL VEGEI'ATION [ ESTABLISHED IN

. WHEN THE STREAMBED HAS HFEN RESTORED, THE CREEK BANKS
AR CONTOURED LE LE

PROTECTED

NORMAL FLOW

IS RESUMED OMFLETE BANK TF!IMMING AND EROSION_PROTECTIOM.

[F SANCHAG

S ARE E DAMS,
HARD TO AVOID EQU[PMENT EREAKING EAGS

LACE AND REMOVE BY

FREPARED BY:
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RAMP

STORAGE FOR BULK
HUO AHD AUXILARY
EQUIFRMENT
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|MUD TANK
i

SITE PLAN
ENTER SIDE

SUPPORT
EQUIPMENT

| I DRILL RIG %

CONCEPTUAL (%
PIFE PROFILE

NOTES: SaIL BARING

1. EQUIPMENT T& BE SUPPORTED OM THE
GROUMD SURFACE OR TIMEER MATS AS
CONDITKINS DICTATE

2. ST FENCE AND/OR STRAW HALE BARRIER
TD ET USES AS REQUIRED,

FOLLOW SITE SPECIFIC PLAN PROVIDED IN
THE CONSTRUCTICN DRAWINGS.

CONPIGHRATIONS SHOWN ARE TYPIAL AND
SHALL 5E WODIFIED 8Y KEYSTOME AS
HECESSARY TO SUIT ACTUAL SAE
CONDITIONS

o

Fal

TYPICAL WORKSFACE
UMITS

WHEN NUOT [N USE

ACCESS FOR FRESH
WATER GOLLECTION

LT

COKTAINMENT
BERM

EXIT POINT -

=1
MUD
CLEANING

= k=
GEMERATOR

D DFRM:
TANKS ) e

e

SITE PLAN
EXIT SIDE

SILT FENCE GATE
7O BE CLOSED
WHEN NOT IN USE

ACCESS FUR FRESH
WATER COLLECTION

TYPICAL WORKSPACE
LIs

EXIT HOLE
; / :PEF‘E STRING

25 ft. (7.

WATERCCURSE

ADINTIOMAL TEMPORARY
ROW MAY BE REGUIRED
FOR THE WELDED PIPE
STRING DEPEMDING QN
THE GEOMETRY OF THE
CROSSING.
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--———— DECK WiDTH FOR WIDEST EQUIPMENT ALL BRIDGES TO
HAVE CURBS TO
CONTAIN SEDIMENT

DECK MUST BE SEALED TO PREVENT SEDIMENT DR OR DEBRIS
DEBRIS PUSHING THROUGH CRACKS IN BETWELN

DECK TIMBERS

K

LSTRINGERS TO BE DESIGMED BY

AN ENGINEER TQ SUPPORT
EXPECTED LOADS

SECTION A—A

ROCK OR CDARSE

GRAVEL HLL\
\

{—Loss T0 HOLD GRAVEL /_ CURE

N
PR, __BOULDER OR ROCK  \__sTEEL OR LOG
L LA
QAT T n;:ﬁ RIP-RAP TOE
P PROTECTION

LOG CRIE /sa‘ BACK A MIM. OF &5
SUPPORTS FROM TDP OF BAMK
{UNDISTURBED GROUND)

gk CREEK BANKS STHEAW DISCHARGE
TYPICAL TEMPORARY CRIB ABUTMENT BRIDGE PROFILE
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BRIDGE APPROACH 7O BE —/
ADEQUATELY STARILIZED

PLAN

| BRIDGE LENGTH

\\— USE ROCK CORDURCY, DR COARSE GRAVEL

PFLACED OVER A NON—WOVEN GEOTEXTILE
SUCH AS AMOCD 4553 OR EQUIVALENT
TO FORM STABLE AFPROACH ROADS

SEF NOTE 2, DETAIL 1Ba

=— ENSURE ADEQUATE OPENING TO

ALLOW ANTICIPATED INCREASE IN—
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CONSTRUCTION PROCEDURES:

IN GENERAL TERMS, THE FOLLOWING IS A SEQUENCE OF CONSTRUCTION
PROCEBURES THAT ARE RECOMMENDED TO BE FOLLOWED FOR
TEMPORARY BRIDGE CROSSINGS:

1.

A PORTABLE BRIDGE, FLEXI-FLOAT. OR FLUMED VEHICLE CROSSING

MAY HE SUBSTITUTED FOR THE TEMPORARY BRIDGE. IT IS IMPORTANT
THAT THE SIZE OF THE TOTAL OPENING BE SELECTED SC THE STRUCTURE
CAN SAFELY PASS FLOQOD FLOWS THAT CAN REASONABLY BE EXPECTED
TO CCCUR DURING THE YWFE QF THE CROSSING.

DETERMINE BRIDGE LENGTH REQUIRED AND FOLLOW EITHER

METHOD A) OR B} FOR DETERMINING THE OPENING

SIZE. IF A) 1S FOLLOWED, A MINIMUM 6.5 ft. SETBACK FROM

TOP OF BANK MUST BE PRESERVED AS A "NO DISTURBANCE AREA."
IF ABUTMENTS OR FIERS IN THE STRFAMBED ARE REQUIRED,
METHOD 8) IS 7O BE FOLLOWED.

INSTALL THE BRIDGE IN A MANNER THAT WILL MINIMIZE

SEDIMENT ENTERING THE WATER. STRINGERS MUST BE DESIGNED
TO SUPPORT THE LOADS EXPECTED ON THE BRIDGE CURBS MUST
BE INSTALLEQ ALONG THE EDGE OF THE

OECK TO CONTAIN SEDIMENT AND DEBRIS ON THE BRIDGE.
FASTENERS COMNECTING COMPONENTS MUST BE STRONG ENOUGH TO
HOLD THEM fN POSITION DURING THE LIFE OF THE BRIDGE. CRIBS
ARE TCO BE FILLED WMH ROCK OR COBHLE. RIP-RAP EROSICN
FROTECTION i3 TC BE PLACED AROUND THE CRIBS AND ON ANY
FILL SLOPES PROJECTING INTQ THE WATERGODY.

ROAD APPRODACHES LEADING TO THE ERIDGE MUSYT BE RAISER AND STABLE
S0 EQUIPMENT LOADS ARE SUPPORTED A SUFFICIENT DISTANCE BACK
FROM THE WATER TO REDUGE SEDIMENT AND DEBRIS ENVERING

THE WATERBODY FROM EQUIPMENT TRACKS. THIS MAY REQUIRE USING
MATERIALS SUCH AS GRAVEL, ROCK OR CORDURDY, DO NOT USE

SDIL TO CONSTRUCT OR STABIUZE €QUIPMENT BRIDGES, |F CUTS

ARE NEEDED TO OBTAIN A SATISFACTORY GRADE, THEY ARE TO BE DUG
WITH SIDE DMTCHES AND STABLE SLOPES. EROSION AND SEDIMENT CONTROL
MEASURES ARE TO BE INSTALLED} TO KEEF SEDIMENT ON LAND

{E.G., SILT FENCING, FILTER CLOTH, RIP—RAF, SEED AND MULCH, ETC.)

MAINTAIM A SILT FENCE ON EACH SIDE OF THE WATERBODY EXTEMDING
A MINIMUM OF 10 ft. BEYOND THE WIDTH OF DISTURBANGE UNTIL
VEGETATION HAS BEEN ESTABLISHED IN UPSLOPE AREAS.

PERIOCICALLY CHECK BRIDGE INSTALLATION AND REMOVE ANY BUILD-UP GOF
SEDIMENT OR DEBRIS OM THE BRIDGE. DISPOSE OF THIS MATERIAL IN A LOW
LYING AREA AT LEAST 10D ft. FROM THE WATERBODY.

REMOVE TEMPORARY CROSSINGS AS SO0ON AS POSS|IBLE AFTER FINAL
CLEAN-UP. MATERIALS PLACED ALONG THE WATERBODY SHOULD BE
COMPLETELY REMOVED DURING FINAL CLEAN~UP., REMOVAL SHOULD NDY

NOT CCCUR QUTSIDE THE COMNSTRUCTION WINDOWS,

SURPLUS GRAVEL IS TO BE SPREAD ON THE RIGHT-0F WAY AS GRAVEL
SHEETING, IF GRADATION [S SUITABLE, OR MOVED AT LEAST 100 fL

FROM TOP OF BANK FOR DISPOSAL. BRIDGE MATERIALS ARE TO BE REMOVED
FROM THE CROSSING AREA. THE WATERBODY BED AND BANKS ARE TO BE
RESTORED TO A STABLE ANGLE AMD PROTECTED WITH ERGSION RESISTANT
MATERIAL COMPATIBLE WITH THE EXPECTEDR FLOW CONDITIONS.
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CONSTRUCTION PROCEDURES:

mm})

WM. 8 IN. (150
__TOP_OF RANK

SPACING WiDRH
(AFPROK.  1/2 DIA)

SECTION 'A—A’

LOCATE 50 TRENCHING BOES NOT

AFFECT THE TEMPORARY CROESHN

T TUPOFE#iql

THE FOLLOWING IS A SEQUENCE OF CONSTRHUCTION ANMD MITIGATION

MEASURES 0 BE FOLLOWED AT ALL TEMPCRARY FLUME VEHICLE CROSSIMGS.

A FORTAELE FLEXI-FLOAT, OR TEMPORARY BRIOGE MAY BE SURSHTUNEDR
FOR TrE TEMPORARY FLUME CROSSING.

THE LENGTH OF THE FLUME SHALL BE SUFACENT TO SPAN THE EWTAE
AREA REQUIRED FOR WEHICULAR ACCESS, EXTENDING & FT. BEYUMD TOE
OF ALl MATERWL, SO TRENCHING WILL NOT AFFECT THE ROAD CROBSING.

A LOWGER PIPE IS TO BE LUSED, JF HEEDER, TO WAHWTAIN STABLE SIDE SLOPES.

FLUME CAPACITY YO HE BASED CH THE 2-YEAR DESIGH FLOW OR MAXIMUM
FLOW ANTICIPATED T8 DECUR DURING INSTALLATION, AS SPERFIED I
CONSTRUCTION DOCUMEMTE.

WHERE FRACTICAL, EACKFILL ARQUND THE FIPES AT THE ROAD WITH CLEAN,
COARSE ROCK FILL MATERIAL IF SCOUR IS POSSIBLE, RIP-RAP IS TO 8E

PLACET: ON THE STREAM BED DOWH-SIRCAM OF THE PIPE DUTLET EXTENDMG

A MINIMUK OF TWO FIFE GUAMETERS, ALTERMATIVELY, TIMDER EQU:PMENT

MATS, SAND BAGS OR TIMEER CORDUROY MAY BT USED TO FORM THE TRAVEL

SURFACE.

TO REDUGE WUD ENTERING THE WATER FROM EQUIPMENT TRAGKS, THE AFFAOACH

JOp OF QANK

Uy

USE_ROCK COROURDY OR TIMHER

e u HATS

TO FORM STABLE APFROACH ROADS

A DXTENDING BACK FROM THE EDGE OF
THE WATERCOURSE.

/B Bl R

T T T Pty T Tr

INSTALL PIFE ON STREAM BED,

AOAD LEANNG TD THE CULVERT CRUSSING MUST BE RAISED AND STABLE SO EC ‘B-3
EQUIPMENT LOADS ARE SUFPDRTED A SUFFICIENT DISTANCE BACK FROM
THE WATER. IF CUTS AHE HEEDED 70 DEFAN A SATISFAGTORY GRADE,
THEY ARE TO BE DUG WITH SIDE DITCHES AND STARLE SLDPES, EROSION
AND SEDMENT CONTROL MEASURES ARE TO DE INSTALLED TO LIMT THE
PCTENTIAL FOR SEDMENT TO ENTER THE WATERBED {E.G.. CHECK LuMS,
SUT FENCE RIP-RAP, SEED AND MULCH, SEDIMENT TRARS, EiC.).
5. PERIODICALLY GHECK THE TEWPORARY CHOSSING INSTALLATION AND
REMOVE ANY BUILD-UP OF SEDIMENT OR DEBRIS OM THE BRIDGE.
QISFOSE OF THIS MATERIAL AT LEAST 100 FT. FROM THE WATERGOURSE
AMD ABOVE THE HIGH WATER LEVEL.
FREPARED Y. f‘
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NOTES:

i. SEE DETAIL 18a FOR
CONSTRUCTION PROCEDURES
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STEEL FLATE

/7 FLATBED RAILCAR

TN T T T T

I — HW
e

: AR
AR,

UNDISTURBED CREEK
BANKS

CROSS SECTION A-—A

CONSTRUCTION PROCERURES:

. THIS TYPICAL DRAWING PROVIDES FOR A RAILCAR BRIDGE EQUIPMENT

CROSSING.

. BRIDGE SHOULD BE A MINIMUM OF 12 FEET LONGER THAN BANK TQ BANK

WIDTH.

. BEST MANAGEMENT PRACTICES UTILIZING EROSION CONTROL DEVICES, SUCH

A5 HAY BALES AND SILT FEWNCE ARE REQUIRED TO PREVENT SEDIMENTATION
OF THE STREAM, EROSION PROTECTION SHALL BE FLACED ON THE STREAM
BANKS. .

. DURING FINAL CLEAN—-UP, REMOVE TEMPORARY EQUIPMENT CROSSINGS AS

SOOW AS POSSIBLE. INSTALLFD MATERIALS, SUCH AS HAY BALES AND SILT
FENCE MUST BE REMOVED AND DISPOSED IN ACCORDANCE WITH STATE AND
LOCAL REGULATIONS AND REQUIREMENTS. THE STREAM BED, BANKS AND
AREAS AFFECTED BY CONSTRUCTION OF THE TEMPORARY EQUIPMENT
CROSSING SHOULD BE RESTORED TO A STABLE CONDITION. IF REQUIRED TD
PREVENT TRANSPORT OF SEDIMENTATION TGO THE STREAM, SILT FENCE
SHOULD BE INSTALLED AT THE TOP OF THE BANKS.

ENSURE ADEQUATE OPEMING TO

ALLOY ANTICIPATED (NCREASE IN

STREAM DISCHARGE

/7 DECK f STEEL PLATE

m. e "_"m T W’“ e

N

L

=

CROSS SECTION B-—B
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NOTES:
1. INSTALL AND ANCHOR UNERS FOLLOWING MANUFACTURER'S INSTRUCTIONS,
2. PREFPARE SCOIL BEFORE INSTALLING CHAWNNEL LINER, INLCUDRING THE AFPLICATION CF FERTIMZER AND SEED.
CHANMEL UNERS SHOULD EXTEWD COMPLETELY ACROSS DISTURBED BANK AREAS TD PROTECT ERCQUDIBLE SURFACES.,
3, BEGIN AT THE END OF THE CHAWNEL BY ANCHORING THE LINER N A TRENCH.

BACKFILL. AND COMPACT THE TRENCH AFTER STAPLING.

4. ROLL LINER IN DIRECTION OF WATER FLOW,

. INSTALL LINERS END-OVER—END (SHINGLE STYLE) WITH OVERLAP USEING A DOUBLE ROW OF

STAGGERED STAPLES 4 In. (100 rmm) APART TO SECURE LNER.

. IN HIGH FLOW CHANNEL APPLICATIONS, A STAPLE CHECK SLOT IS RECOMMENDED AY 30 70 40 fL. (9 TO 12 m)

INTERVALS, USE A ROW OF STAPLES 4 in. (100 mm) BELOW THE FIRST ROW (N A STAGGERED PATIERN,

. INSTALL. CHANNEL LINER TO THE TOP OF THE DEFINED CHANNEL SECTION. ™WD OR MORE ROWS OF BLANKETS WAY

BE NECESSARY, THESE LINERS MLST BE OVERLAPPED 4 in, (100 mm) AND STAPLED.

. THE CHANMEL LINER SHOULD EXTEND TO THE BASE OF THE CHANNEL AND STAPLED. FOR CHANNELS WH VERY

UTTLE QR NO FLOW. EXTEND A MIN. OF 1 ft. {300 mm) BELOW THE LOW WATER LEVEL AND
STAPLE IN PLACE,

. INSTALLATION SPECIFICATIONS TD HE MODIFIED 8Y KEYSTONE AS NECESSARY TD SUIT ACTUAL SITE CONDITIONS.
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RIVERBANK //\'35 'SE% % &8 RIVERBANK _
IEREN RSN RS EEEERE R A RS R RN I‘t‘l']‘r‘_ﬂ]‘i’l‘
RIVER
—~— FLOW EXISTING SLOPE
RIP—RAFP KEY—IN DETAIL = PLAN
SCALE: N.T.S.

HIGH WATER MARK

RIP—RAP

LOW WATER MARK

2 TIMES SPECIFIED

t
o
1 i
ARG SUNS SECTION
2 FT. SCALE: N.T.5.
| EXTEND TO BOTTOM |
OR 10 ET.
NOTES

. REMOVE ALL STUMPS, ORGANIC MATERIAL, AND FREPARE BANKS TO A STABLE
CONFIGURATION TO
A MAXIMUM SLOPE OF 2 HORIZONTAL TO 1 VERTICAL.

2. CONSTRUCT TOE TRENCH TO KEY IN BOTTOM OF RIP—RAP PROTECTION.

3, 1RNSTQLL :ILTER CLOTH {GEOTEXTILE), SUCH AS AMOCO 4553 OR EQUIVALENT, UNDER
OCK WHERE
SPECIFIED OR AS DIREGTED BY THE COMPANY. ADJOINING EDGES OF CLOTH SHALL
OVERLAP A
MINIMUM OF 12°

4. EE&?[ETHHTUZED FOR RIP-RAP SHALL CONSIST OF SOUND, DURABELE ROCK, AND
NY TO
WEATL-!ERING. INDIMIDUAL PIECES SHOULD BE ANGULAR, BLOCK SHAPED, AND HAVE
A MIMIMUM
SPECIFIC GRAWITY OF 2.2

5. EGQSJIJ:’!RLLE?JI{?—RAP TO A THICKNESS QF APPROXIMATELY 2 TIMES THE MAXIMUM
DIAMETER OF THE RIP—~RAP, EACH LOAD SHOULD BE WEWLL GRADED. A WELL
GRADED MIXTURE IS
COMPDSED 50% (MINIMUM) OF LARGER SIZES WITH 40% GF SMALLER SIZES TO FILL
THE YCIDS.

€. SIZE OF RIP—RAP IS DEPENDENT UPON THE PREDICTED FLOW COMBITIONS.

7. KEY IN THE EDGES OF THE RIP—RAP AND FILTER CLOTH TO NATURAL GROUND
CONTOURS SO THAT
UNDERMINING DOES NOT OCGUR.

a, RIP— F\'AP IS TO BE INSTALLED TO 2 FT. ABOVE THE NORMAL HIGH WATER MARK OR
& FT. ALONG
THE SLOPE WHICHEVER iS5 LESS.

9. INSTALLATION SPECIFICATIONS TO BE MODFED BY KEYSTONE TO SUIT ACTUAL SITE
CONDITIONS,

e o,
™

12" MINIMUM DEPTH CR
MAXIMUM PARTICLE SIZE

GEOTEXTILE AMOCO 4553
WHERE REGUIRED {OR EQUIV.)
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WOTH OF ENSTING ROAD OR RAJLROAD ROW

CROSSING PIPE TD EXJEND TC

WARKER SIGH

CLEAR FENCE LINE

RIGHT OF WAY (i)

WARKER SIGH \

ROAD OR

RAILROAD

HORIZGNTALLY BY 2° MIK.

CROWN OF ROAD

- —8

-—T0E OF SLOPE

ROAD RIGHT OF \'l'.“'-'—'—"’—\

N

4'=p"

- — . —— e e e e T ] T
UNE PIPE | HEAVY WALL HEAVY WALL UME PIPE
CROSSING PIPE CROSSING FIPE
{SEE NOTE 4) {SEE NOTE 4)

TYPICAL UNCASED ROAD CROSSING

BORE ANNULUS TO BE NO
LARGER THAN 1" GREATER
THAN COATED LINE PIPE

BORED

NOTES:

I

CROSSINGS SHALL BE IN ACGORDANCE WITH APPLICABLE PERMIT.

ROAD CROSSING PIPE SHALL EXTEND AT MINIMUM TO RIGHT OF WAY LINE
UNLESS QTHERWISE SPECIFIED.

THE TYPE AND MINIMUM REQUIRED LENGTH OF PIPE FOR CROSSINGS OF
ROADS SHALL BE AS SPECIFIED ON ALIGNMEMT SHEETS,

PIPE FOR BORED CROSSINGS TD INCLUDE ABRASION-RESISTANT (ARB)
COATING.

PIPELINE MARKER & TEST STATIONS TO BE [NSTALLED ON ROW LINE WEXT
TC FENCE {F POSSIBLE.

THE CROSSING PIPE SHALL BE STRAIGHT WITH NO VERTICAL OR HORIZONTAL
BENDS WTHIN ROAD RIGHT OF WAY.
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NOTES:

1. CUT TRENCH ACROSS SLOPE. FILL WiTH DORMANT WOODY PLANT MATERIAL.
2. FILL IS PLACED ON TOP OF BRANCH LAYER AND COMPACTED.
3. INS%LLAHUN SPECIFICATIONS 7O BE MODIFIED BY KEYSTONE AS NECESSARY

TO SUIT SITE CONDITIONS.

Compuocted Fill Materiol
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Willows

Clay Bockfil

5/16" Coule

Final Grode

Waterline

Willows

Gentextile Filtercloth

(Optionat) 5/16" Cable

yd

Final Grade

’/ff/ '8

Undisturbed

Y

\\\

Ecm!-c !

Wuterllne //

| Undisturbed
Bank

NOTES:
LOG WALLS TO BE CONSTRUCTED USING CONIFERDUS MATERIAL.

1

2
3
+

L0G WALL.
5. INSTALLATION SPECIFICATIONS 70 BE MODIFIED BY KEYSTONE AS NECESSARY 10

\) Logs to be Keyed into Bonk

. NATURE BACKFILL OR LOOSE GRADE MATERIAL SHOULD BE USED AS FILL MATERIAL
. ANCHOR FILINGS OR DEADMAN ANCHORS TO BE USED TO SECURE CARLE IN BANK,

NON=-WOVEN FILTER CLOTH (NYLEX €34 OR EQUIVALENT} TO BE USED T LINE

SUIT ACTUAL SITE CONEITIONS.
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WILLOWS
(CPTIONAL)

CLAY BACKFILL

FINAL GRADE

/

GEQTEXTILE FABRIC

(DEKOWE 700)

2-3 FEET

WATERLINE

S

BACKSLOPE ANGLE

WILLOWS FINAL GRADE CLAY BACK

(OPTIONAL)\ /

FILL AN

GEQTEXTILE FABRI

/ / AN :\
UNDISTURBED : UNDISTUREED
HANK \ BANK

WATERLINE \ ——

NOTES:

1. NATURE BACKFILL OR LOOSE GRADE MATERIAL SHOULD BE USED TO MINIMIZE AIR SPACES.
THIS ALLOWS PROPER SOIL FARRIC CONTACT, WHICH MINIMIZES STEELUING AND SCOURING
OURING RUNOFF AND ENSURES SURMVAL OF THE WILLOW CUTTINGS.

2. PLYWOOD FORMS (BX2 FEET) MAY GE RECHARED TO HELP RECONSTRUCT STEEP QR VERTICAL BANKS.

3 GRID LAYERS SHOULD NOT EXCEED 3 FEET IN HEIGHT WITH A MINIMUM OF 3 FEET SET IN BANK.

4, WLLOWS SHOULD BE HARVESTED AS CLOSE TO INSTALLATION AS POSSIBLE, PREFERABLY THE
PREVIOUS DAY BUT NO MORE THAN 2 DAYS EARLY,

5, WLLOWS SHOULD BE 0.5 TC 1 INCH IN DIAMETER AND 2 TO 3 FEET LONG WITH NO MORE THAN 10 INCHES
LEFT EXPOSED.

6. PLANTING RATE SHOULD 8E APPROXIMATELY 1 STEM PER 6 [NCHES.

7. INSTALLATION TO 6F MOMMRED BY KEYSTONE AS NECESSARY TO SUIT ACTUAL SITE CONDITIONS.
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110" CONSTRUCTION ROW
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Z| {MAXIMUM) 2
[=] Ia
o SPOIL |B
Il ToP SOL > I=
) DRAIN TILE i ) DRAIN TILE
LEJ 10" MINIMUM
16’
15 50 60" __WORKING SIDE
L ' | ' 1
= 25 25 25 35
B TEHERRARY EASEMENT
T - 50° FERMANENT EASEMENT
=
& 175" CONSTRUCTION RGW
&
[
ELEVATION
N.T.S.
NOTES:
1. THE OFFSET FROM A FOREIGN PIPELINE, WHERE AFFLICABLE, Will. RE 40
FOR MOST LOCATION. BUT MAY BE INCREASED OR DECREASED DEPENDING
ON THE SITE SPECIFIC GCONSTRUCTION REGUIREMENTS.
2. THE MINIMUM CLEARAMCE BETWEEN THE TOP OF PIFE AND THE BOTTOM
QF DRAIN TILE WILE. BE 12 INCHES.
3. {NSTALLATION SPECIFICATIONS TO BE MODIFIED BY KEYSTONE AS %s;swazg h?é:N  CONSULTANTS. | .
MECESSARY TO SUIT ACTUAL $ITE CONDITIONS. INEERIN L N
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HEADER / MAIN CROSSOVERS OF PIPELINE

PIPELINE
Q\ x

AN

v Y Y oYOT oy

— HEADERS —\

!y

/- MATURAL GROUND
T

iy
" 6 4‘ CROSSOVERS .7 G

P
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RELOCATE / REPLACE DRAINAGE HEADER / MAIN

X

X
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/ ORAIN TILE
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DRAINAGE—/
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N EXISTING DRAIN TILE

'Z' /-“I'RENCH LINE

i ]

TEMPORARY SUEPORT
(IF NECESSARY)

! J
|

STOUE PIFELIRE

s

A

RIGID FVC PIPE OR DOUBLE WALL
CORRUGATED PLASTIC PIFE

TRENCH LINE—’/

REFAIR BELL HOLE
{TYRICAL)

SUF COUPLINGS FOR END CONHECTIHONS.

RIGID PVC PIPE OR DOUBLE WALL
CORRUGATED PLASTIC PIPE WITH
TEMPORARY SUPPORT & SUP
COUPLINGS FOR EMD COMNECTIONS.

EPAIR/EXISTING PIFE
12° OVERLAP (TYRICAL)

TEMPDRARY SUPPORT
{IF NECESSARY)

| 24" ATURAL GRADE
__‘_g?_ i MIN. M'N
2 / 12* gt
MIN. , MIN.
! g!f_: LT ]
12" 12" | i
MIN, MiN,
SAND BAG SUPPORT j 2" MINIMUM CLEARANCE

(F NECESSARY)

CROSS SECTION

NOTES:
1. IMMEDIATELY REPAIR TILE IF WATER IS FLOWING THROUGH TILE AT TIME OF TRENCHING.
2. SCREEN ALL EXPQSED ENDS OF TILE LINES,

FREFARED BY; -
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ORIGINAL POSITION OF TILE BEFORE EXCAVATION
\ﬁé_ -~ RELOCATED POSITION OF TILE LINE AFTER EXCAVATION (SEE NOTES 1 & 2)
M
P TILE DIMENSIONS AND QUALTY SHALL BE EQUAL TO THAT
W 3 OF EXSTING TILE AND CUT T0 NECESSARY LENGTH
T NOTE A A e S o A I L Ko e
7 SO,
A NS e
(3 i | Iy G PIPELINE )]
Q. A\ D

EOGE OF EXCAVATION = VAwimsssamisaninss

CHANNEL OR RIGID PIPE (SEE NOTES 5 AND 6) - : o
PLAN Vi BUTT ENDS — .
USE SAND FILLED OR SAKRETE DRAIN TILE
SACKS SET ON PIPE TO CHANNEL - PRAN-TI
MAINTAIN A POSITIVE (SEE TABLE .
SEPARATION pray  BELOW) ‘
_ e FLAME CUT
11 > 4 APPROX.
—n—_’ k) L h“- I 3 [4] - 3—6' SLOTS,
TS ([ > - \ 1"-0" ¢/fc,
T SECTION "A—A" PAD WITH M TOP THIRD
12" MINIMUM - (P A%m%u% ) SOIL OF PIPE.
SEPARATION _ NOTE 3 .
TILE FULE LENGTH
AN _EXCEEDS VIEWS OF INTERIOR
10 ft., PIPE SHALL 3
BE USED TO PROVIDE TYPICAL
CONTINUOUS SUPPORT.
NCTES
1. TILE REPAIR SHALL MAINTAIN ORIGINAL ALIGNMENT AND GRADIENT WHEN
ANGLE "A" BETWEEN PIPELINE AND ORIGINAL TILE, IS MORE THAN 20 RiGID PIPE
UNLESS OTHERWISE DIRECTED BY KEYSTONE REPRESENTATIVE. (SEE TABLE BELOW)

. WHEN ANGLE A IS (FSS THAN 20", UNLESS OTHERWISE DIRECTED BY

COMPANY, ANGLE "B" SHALL BE 45 FOR USUAL WIDTHS OF TRENCH. FOR

{SPANS > 1D ft.)

MNIMUM SLFPORT TAALE
EXTRA WIDTHS IT MAY BE GREATER AS DIRECTED BY KEYSTONE REPRESENTATIVE.lir snr  munia e S
. 3'—0" MINIMUM LENGTH OF CHANNEL OR RIGID FIPE SHALL BE SUPPORTED 3 soss i £ I, W
BY UNDISTURBED SOIL, OR IF CROSSING IS NOT AT RIGHT ANGLES TO GAS 4-5 S oer f/r L
PIPELINE, EQUIVALENT LENGTH PERPENDICULAR TO TRENCH. SHIM WITH e-8" 7" oap j/n g’~10"  STD. WT
SAKRETE, SAND BAGS OR CONCRETE BLOCKS TO UNDISTURBED SOIL FOR la 00 183 #t 12 ST, T

SUPPORT AND DRAINAGE GRADIENT MAINTENANCE (TYPICAL BOTH SIDES).

FULL LENGTH OF THE RIGID FIPE.

. DRAINAGE. TILE SHALL BE REPLACED SO THAT ITS FORMER GRADIENT AND ALIGNMENT ARE RESTORED.
. DIAMETER QF RIGID PIPE SHALL BE OF ADEQUATE SIZE TO ALLOW FOR THE INSTALLATION OF THE TILE FOR THE

. OTHER METHODS OF SUPPORTING DRAIN TILE MAY 8E USED I THE ALTERNATE PROPOSED !S EQUIVALENT IN STRENGTH

TO THE CHANNEL/PIPE SECTIONS SHOWN AND IF APPROVED BY THE KEYSTONE REPRESENTATIVE IN ADVANCE.
SITE_SPECIFIC ALTERNATE SUPPORT SYSTEM TO BE DEVELOPED BY KEYSTONE REPRESENTATIVE AND FURNISHED TO
CONTRACTOR FOR SPANS IN EXCESS OF 20 FEET, TLE GREATER THAN 10" DIAMETER, AND FOR "HEADER"™ SYSTEMS.

7. ALL MATERIAL TO BE FURNISHED BY CONTRACTOR.

8. FRIJR TO REPAIRING TILE, CONTRACTOR SHALL PROBE INTO THE EXISTING TILE TO THE FULL WIDTH OF THE RIGHT
OF WAY TO DETERMINE IF ADDITIONAL DAMAGE HAS QCCURRED. ALl DAMASED/DISTURBED THE SHALL BE REPAIRED

AS NEAR AS PRACTICABLE TO ITS ORIGINAL OR BETTER CONDEFION.

. “NIGHT CAP" DPEN ENDS OF PIPE AND/OR DRAIN TILES IF REPAIRS ARE NOT COMPLETED BY END OF WORK DAY.
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LEGEND

BIPEUNE

.. FOREIGN PIPELING

TEMPURARY ‘FENCE A A—K—
FOWER LINE
RALROAD
CONSTRUCTION R.OM.
PERMANENT R.OM.

BORE AT

ADDITIONAL TEMPORARY
WORK SPACE

EE

FENGE CONSTRUCTION: R.0,

» REQUCE CONSTRUCTION, R.0.H."ASSHOMN.

A . . -.!n
o AVOID REMOVALIOF:VANDSCAFING AND
TREES WHERE ‘AOSSIBLE. quwssne..

aps Ch (¥l
e USE DRAG SECTIONOR: STOVE PIPE CONSTRU

CTION TEGHNIT
I




